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ABSTRACT

We investigated the effects of dietary supplements such as probiotics, illite, active carbon and hardwood vinegar on
growth performance and meat quality characteristics in finishing pigs. One hundred fifty pigs (Landracex YorkshirexDuroc;
32.3+1.3 kg average initial body weight) were used for a 100 day experiment. Pigs were randomly placed into one of five
experimented diet groups (control, 0.2% probiotics, 1.0% illite, 1.0% active carbon, and 1.0% hardwood vinegar) and were
slaughtered at approximately 110 kg live weight. The addition of 1.0% active carbon and hardwood vinegar caused a
decrease in free water while, WHC (water holding capacity) was higher compared with controls. Drip loss in hog flesh was
decreased by feeding probiotics, illite, active carbon and hardwood vinegar. Cooking loss was decreased when hogs were
fed hardwood vinegar. Lightness (L*) and redness (a*) were no difference between the all treatment groups, yellowness (b*)
was higher when feeding active carbon and hardwood vinegar by 1.0%. When hogs were fed hardwood vinegar, drip loss
was decreased, and meat color was higher in sensory evaluation of fresh meat. In cooked hog meat, meat color and juiciness
were higher in hogs fed hardwood vinegar. These results showed that supplementing hog diets with 1.0% hardwood vinegar
may noticeably improve the meat quality of finishing hogs.
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713 uEY] B8E NATFeEA AlES TAIE 53
Al & 9ok $H92Jin et al, 1996), Illites zeolite,
bentonite 53 Zo] EA FAHEFELARA 2 &
HA, o] LnFA W EINEAR AHEHL ot o]23t
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= VE H4 TRLEQ] 80-150004 ER8k 43
g AR ZA FHEHOZ hHA o] Holux RApgo)
glom, AEANS vAUE bacteria®] HEIES =45}
I AESY TTee BASAA A3 F5E EANZeR
A BREHE 7P THEH, 1998).

ol di L 71T AR FUHAC] tig AlR A ZEX] 9}
SN A QRHI oy AAE FE o
A AR A7, A digk A A7 Baue
Si= Aol

webs B dAeMe 25 23] e 93] A
BaAe} 7154 AR H7HAIE Bol o]83la e A
oA, illite, BHE 2 ExAS Hy} - FANHE AS
A9d, B4, $52%, 71909, 237, #5341 &
A g AAS ZARFA

ERTETE

SAM=

ALEAEE 7 R 24 TRl s e,
HAAF 32.3+1.3 kg(BF 709%)9] 2912 (Landrace
xYorkshirexDurocys FAI5F 10097 AAEch B8
At illite, SHT R Fxde] g35 P 9
ato] A v §A4-HISE AlERRS Fo98 gzt
71ZAMES] A gt HIEE Al 0.2%, illite 1.0%,
A 1.0% 2 F29 1.0%E Wsld & Fh7E W
o] & T 1074 83l MEoZ F 15058 T4
AT AlEAtEE $4-018Ee] 49AE JU &
T-ZHNRC, 1998)] BH50] A2H Al 24 AJPALRS] 3}
8h2 2432 Table 13} 2t} BFWHFAE Saccharomyces
cerevisiae, Lactobacillus casei, Candida utilis, Mucor hiemalis,
Streptomyces albus, Rhodopseudomonas sphaeroides =
Rhodopseudomonas palustris 52 @F7} SFF o] 9,
illite= Ca 1.83, K 7.40, Fe 1.14, Si 52.24, Al 31.81, Mg
1.08 2 T 4.50 mg/100 g8 AL o]83}51, BAEL Ca
1.94, Si 23.96 ¥ Zn 3320 mg/100 g8l AL 0|83}y o
H, B2HLe J7)12OF formic acid 0.24%S} acetic acid
0.6%7} Z&=o] 1™ methanol 0.12% ¢} ethanol 0.02%
7t EHE0] e AES o83t

TAETES A B fano] HXE slumyd FHE
AHAxT myll A At St BE AMEA AFHT F =S
SIAIL, AlE7IE T EAM U &5 2 7E AR s 5
& Byl FIH. SEH7RE dz27et HYTF 7 3
FH =58l SARAE B4 o)&3l9itt

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 45.10
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
Sait-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 IU; Vit. D, 300,000 TU; Vit. E 18,000 TU; 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 FeS0O, 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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o tiste] FEFFE drying oven 105°ColA AZRAA
=73 3 3 WEgs Yot

SEH(drip lossyS A7 50 mm FHOIE o|&3t] A
225 AF & FAE Sk, 4] Ae F2g
AFAH(18x15x10)0]] wiEo} 48A17F WAL E(4°C)l A A%
F &5 7Fe uEEE JESHY.

787 (cooking lossy2 A7 50 mm IZO|E o]&
AEE AH F FAE Sk, AHHE 0|83}
ZS @S F 70°C FAL TN 3087 71EE & 3
of Zee MR EE &3

].

£

Ol

N o

"

5
T

M52 2A7 4L shearing cutting testZ, 7FES



A, llite, EE L

20
= 3 =l

0| Hig=el |20f ojx|

rr

Fet 75

Table 2. Conditions of Rheometer for texture analysis

A7F FdE o =59 felek 9%, Add, By
2 8271 9 71A7ES A AT Table 29} 2}

Items Fresh meat Cooked meat 1
Computer condition Falarite gzt A7 ATA, illite, 4", 53
Table speed 120 mm/m 120 mm/m Mol Hla} FF O EUIL(p<0.05), ol#|3l Avte=
pample specd o me Toms HEOE fAR APE BT SR 9 a0
oad spee g g N - 53]
Adapter area 30x1 mm? 5 mm? M= FARE AAE BT Moon 5(2002)2 €74 = =
Sample area 10x20 mm> 25x25 mm> AR H7F FAsHEE W APET-H A 0.6%E%

9] test type mastication test® B}HIL, computer$} rhe-
ometer(Compac-100, Sun Scientific Co., Japan) Z7-&
Table 29} 2t} 71858 ATES 2431900 A4S
74 (hardness), -2} (adhesiveness), -2-%43 (cohesiveness),

B A (springiness) 2 734 (gummness)S ZAFSFITH.

1078¢] Hrtaglo] 482
U], §F, F47|548E HrReIAaL, 7HESe §4, §3
31, 71874, A= 55 5H AEHOR AAFATHS = o}
FF5, 4=F3, 3=0%, 2=4%, 1=°1F 4d).
AT AT T AT F A s-65F Aol )
HATLE ARske 3037 HX%E & chroma meter(Model
CR-210, Minolta Co., Japan)® HX(L"), HM=@") 2L &
A% (b)E CIE(Commission international de L Eclairage)
;o= 24319, ol EFMIL CIE L'=89.2, CIE
a =0.921, CIE b =0.7832 43I}

SAIxz]

2 AFA Aoz AP AJHEL SAS Package(1996)
& &3] A - BAsgen, Mgty /ol A
A2 Duncan's Multiple Range Test(1955)2 o]&3}o] 2
A&t
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RS HY, WO, 243, SELY U JluUy
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g A7t gzl vig] e 7pEiEE Rk &
A1, Kim? Park(2001)2 SA19] A Fof A folF
9 Zpol= IFEA] ggkont, Foqtox] FAFH o= vt
o AdRES 1Yoty B399t Palansky$} Nosal
(1991)2 pH} 7187 % 2 By e] AAM §9f pH
7 oW raztEe] A1 Ryds Y F e 3o
2 Baslger E AR00A veRd A, illite, 4
e g Exolo) Ayt gof Al gjZ&e His) &2 pHUt
Uehd st Bago] sdE & g Ao E Arkdnh

TR A iR Re) X gitell fo3R] AfelE B
oA gkgkor} ulzTol His| XA v HuE
Bt 298 9o HAa171Y A F At
sloll A 2, 4% wolgellA] tizTe Hlg) v AdrtE
Hyom dAwd g9 YeERA LM (Kook and Kim
2003a), 5 &AL vIAE] The o) hdo] F
=)o 220 AL frElopet B uige Al
3l5HEe] Fvtol os) Adgo] dAve HoE AR
UKField and Chang, 1969).
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Table 3. Effects of dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on free water, shear value,

WHC and cooking loss in pork

Treatments
Items Control Probiotics 1llite Active carbon  Hardwood vinegar
ontro 0.2% 1.0% 1.0% 1.0%
Free water (%) 48.87+4.21* 39.47£2.93% 38.62+4,25% 33.7243.13° 34.97+2.94°
Shear force value (kg/cm?) 3.63+0.05 3.39+0.67 3.11+0.93 3.18+0.48 3.14+0.72
WHC (%) 47 .89+4 36" 53.32+3.17° 54,7242 .20% 62.02+3.13% 63.65+3.02°
Drip loss (%) 4.22+0.09* 3.33+0.16° 2.00+0.51°¢ 1.79+0.72° 1.08+0.80°
Cooking loss (%) 34.96+1.21° 34.19+1.02° 31.77+1.34% 31.38+1.20% 29.67+1.79"

8¢ Means+SD with different superscripts in the same row differ significantly (p<0.05).
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Table 4. Effects of the dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on the meat and fat color

of selected tissues in pork

Treatments
Ttems Control Probiotics Illite Active cartbon ~ Hardwood vinegar
ontro 0.2% 1.0% 1.0% 1.0%
L 50.23+1.05 48.35+1.08 49.17+1.13 48.05+1.13 47.35£1.05
Meat color a* 5.76£1.36 6.35£1.20 5.87£1.33 6.59+0.73 6.72+1.50
b* 5.46+1,32 5.17+1.13 5.34+0.47 4.76+0.67 451051
L 66.95+2.03 68.12+1.35 66.97+1.86 68.15+2.10 69.94+1.95
Fat color al 3.96+0.67 3.75+0.50 3.85+0.31 3.15£0.22 3.17+0.94
b 4.18+0.32° 5.01+0.33% 4.84+0.36 5.23+0.36° 5.60+0.29%

L": Lightness, a": redness and b”: yellowness

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

o] AN U=dl, =5 o] §4 =3 WRke

= 429 FeHE A5 AEAY, 53] EL)e
=59 $38 BT & v T2 SHAE 4=EA A
THKauffman et al., 1993). Kook¥ Kim(2003a) =HA]ol|
4% F28 Fo Al A 194 A2TolA E ¥ g
S BRItk B9} Seong 5(1997)2 ExHo] Hrle
gAete] FoA AT gl o] HE gho] ozl A%
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AbEW J7RAAEA, illite, B8 2 Ex8)0] H} A
=52 SAE NAAE F g Aoz AgEg
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< e e B3] b e B2, gAg, AEA,
illite, 2T £0F 48 2o|S B YTHp<0.05). HA
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ATA, illite, Y B FxAS FAHKE ALE
7t Fosisid v A459 #sH7t ZFE Table 59
2.

2HIRE ] AAE e ZAPIA ZASES J9E
W £F AEd9 EA f-Foll oet JeEqRE 7RG
= FR7F 1%E JeRd AT o] Fur|s AAA 9
g mxE 22o] He Ao Hi HJUKKim and
Lee., 1986).

AAA] 718e BExQo] 7 &2 e e
i, o B, illite, ATA €02 Ueht LHIRES
S0 Ay §FFo] HL &8 HF3he AoF gx
Tl vl e SE5AE 2 B2 S Hrie HAFR]
NZEE olojA tlxdl vls| AelFoA e ASFE
539tk £ 4% A7+ Kim(2000) F°] illite
Al 2T Ho}h diip loss7t H& Aog UEhtoy #e
HQl Aol7} gthe Rusts YX3IHen 7z
oix A7} g2 BlF] foFo2 wdte
Moon 5(2002)2] A7} @ x99 Fo] HA17]9 H
Bt A AT gizTel vis] fojHeR & AT
£ uke Anlole AX|5FG Kook and Kim, 2003a).
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AEA, illite, BT R FxAe FAARISE AR
H7F F89E W 71459 ¥sHt AFhs Table 63
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Table 5. Effects of dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on the sensory evaluation of

fresh loin eye in pork

Treatments v
Items Probiotics Illite Active carbon Hardwood vinegar
Control
0.2% 1.0% 1.0% 1.0%
Aroma 3.33+0.17 4.30+0.55 4.1620.11 3.83+£0.04 4.00+0.26
Oft-flavor 2.78+0.55 3.00+0.78 3.33+0.75 4.00+£0.19 3.8540.68
Drip loss 4.50+0.37* 4.50+0.36° 3.66+0.43% 4.33+0.07° 2.7840.32b
Color 3.93+0.32° 4.10£0.35% 4.04+0.52% 4.04x0.48% 4.88+0.36°
Acceptability 3.61+0.42 3.95+0.37 4.50+0.21 4.66+0.37 4.83+£0.32

> Means+SD with different superscripts in the same row differ significantly (p<0.05).
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Table 6. Effects of dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on the sensory evaluation of

heating loin eye in pork

Treatments
Ttems Control Probiotics Tllite Active carbon Hardwood vinegar
0.2% 1.0% 1.0% 1.0%
Color 3.28+0.32° 4.12+0.31% 4.13+0.24% 4.37+0.32° 4.75+0.21°
Aroma 4.33+1.32 4.12+0.89 4.25+1.11 4.75+0.63 4.78+1.03
Off-flavor 3.12+0.32 3.19+0.30 3.2240.26 3.83+0.38 3.83+0.34
Flavor 3.65+0.55 4.25+0.35 4254037 4254028 4.50+0.36
Juiciness 3.11£0.32° 3.34+0.30° 3.47£0.31% 4.00+£0.27% 4.25+0.29°
Tenderness 3.62+0.21 3.78+0.27 3.87+0.25 4.00+£0.22 4.12+0.33
Acceptability 3.61£0.69 4.00+0.28 4.1120.47 425+0.41 4.65+0.28

*> Means+SD with different superscripts in the same row differ significantly (p<0.03).

FoF Rol(p<0.0syt YE WA, TR FHo M Fo
4 Aol/h el gt 71950e) 24

Ao Q= 1:}~—/‘44 35, B JJr vx}f& A
Setl, izl vis) A ree] folHom w4 el

O (P<0.05) I F, AN fojFoa A YE
STH(p<0.05).

3 HeRrtet % FERl &, oF, Fvle =
T7F ATl vlg) we AES Aok el JAF
A 71EAL Exdo] 7}%} FS &S BRI, o
< B, illite, A, HE2T oAt

llite g BlS=2] 71482 T-5H7MA Fr), 5, o
EollME Fo7te g7 Tt 9221 2olrt gigler
U548 7o 7t il visty thah $sithe Bal
£ B A7 9319 ok Kim ef al, 2000), ATAS F
A% =59 7195 A5t FH), Ax, g8 2
AA AR 71540l 277 L ARE HERteE B
9} 2 dAqtele Aguk o] AR ThHa er al, 2001).

ol¢} 22 Ave Ko UNE T ANEET B2
Aol Jvtar Azt Aggat gs kel B3 o
] AFAESY URE HE dnFoz A E

o e % 2 e A4S FgAes 8
2 7498 B9 Yol F7 W

gow g %‘H, Sz ofeste] F8) W A2

R Ae] Az Ao o] A & ¢l

o UEAde n45gn AL dow I8 AtrE

9] AJolx thgAdell Fagt HEE Ik(Savell er al, 1987).

w3, &AL Xe 3178 AAtukat m7)oA deE

£59 Ard) He5E A3 vee 5% B &

A RS Bol Bfske 1

71942 gEAo] £33l 3 TH(Carlin and Harrison,
1978).

KookZ} Kim(2003b)9] %38 Fo =52] #5B7olA]
Aol 9l gro] AXFEAS} Quhs Rl e A
om, H7HAY Fool whE B 7ML= (Table 37 =
L OgFAlS ARRRe] A3 s PR AoR ddEr.

=N
A, illite, AT D EEAS SAHEE AR
H7b FABAS W B89 237 =4 A3 Table 7

Table 7. Effects of dietary supplementation of probiotics, illite, active carbon or hardwood vinegar on the physical properties of

fresh loin eye in pork

Treatments
Items Probiotics Illite Active carbon Hardwood vinegar
Control
0.2% 1.0% 1.0% 1.0%

Hardness 759.78+75.34° 796.64£72.83° 556.07+63.22° 566.02+53.78° 672.82+47.59%
Adhesiveness 214.83+64.60 191.85+20.61 160.00+42.77 173.00+36.19 179.71+47.51
Cohesiveness 31.98+5.03 31.45+12.04 26.18+6.89 24.71=10.16 32.15+17.22
Springiness 77.80+13.53 79.94+22.75 67.17+10.88 64.57+16.06 97.11420.15
Gummness 225.42+57.18 331.08+63.60 221.01+43.15 217.82+99.68 336.97+74.06
Brittleness 156.34+54.19" 290.41£76.05% 151.62+48.87° 153.11£21 46" 336.74+64.78°

b Means+SD with different superscripts in the same row differ significantly (p<0.05).
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7} AT viF) ez w3k, sl Ag
+ AgTEo] gETd vl Fo3e2 =9th(p<0.05).
Moon 5(2002)9] A7 Aol ol 259 9t A

= Ve AsE dz7d vls) 848 A7 &
«1&1——%(%0 05)5A Jehd=d B A7 Az} vls3)

Qom ol BAG WAt £99) Al Nag
% gtk Azt
Bl Eust FWo] FHEe] JE AL BYAAE

ol 283 s Jehle H34e diE27r) A2 TEl
Hl3 &2 g Jehiida, AZ delE 7AlskE W
72 A3l a3 I8 Jehlle $3A4, AEY R
2XE 3L 715 3 A7 W¥o) AL AA & o 9
59 a= A4EE vehie 884 18a AES A
T AE BAEE Aoy 293 A E Yehlie 138
A TFEF 27 FoFQl zole HolA] gkt
Deman(1980)2 33134 &AL AEFL 743= &2
E 437ty ERETES A 23l 2A=E= 7AH
‘d8ol2t B8l aL, Ha 5(2001)2] ATA] Fo47 =&
o B8 A JES vXA] gevhe Rust B A
T A= A AT

|
A

FO

NP SAPMFEN U ATA, illie, BT 2
2200l §2 Ve 9BE WA Askel ATA
0.2%9}, illite, BFEF D BZNL 717} 1. 0%S Ao
Z-(Landracex YorkshirexDuroc, HHAF 32.3+1.3 kg) =4
HIEENA 10043 Foiste] AVt B, S50
0 R, §4, A0S Zel8e) DR B 2
e BT 299 4GS 247 1.0% F9E
BF e tixTol viste oy, HyEe &
Al et S A, illite, S8 2 229
2 FagosA fodoE AYon, AdgBe B2
B 1.0% FAY A5 HArh S0 HL)e} 4
(@) 3 BE AHZFolM zo)r} %‘iﬁio‘/‘r FAZ(b)
B B BxAL 1.0% FI9T B9 =30 B2

::

AL 1.0% AT AL A BEHIlA =7
& AQoH, §AL w9t =3 1S ALE &
A §F FF FE2IAL 1.0% FAT A9 =90 v
A, SA-HISE AR 22AS 1.0% A7} FAT A
< A9 Jde BAE £59 Aito] sFesi, FukA
5 oo 2A 7198 Aoz Jgig.
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