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ABSTRACT

This study was conducted to determine the effects of dietary supplementation with probiotics on the growth and meat
quality of finishing pigs. A total of forty eight (Landracex YorkshirexDuroc) pigs (55.3+1.5 kg average initial body weight)
were randomly assigned to four groups and fed on a diet supplemented with 0, 0.2, 0.5 or 1% probiotics for 58 days. The
pigs were slaughtered at approximately 105 kg live weight. Supplementation with 0.2% probiotics significantly (p<0.05)
increased daily gain compared to the control. The daily gain of pigs in the 0.2% probiotic group was 0.95 kg whereas that
of the control was 0.85 kg. The average feed intake was 2.79-2.84 kg and there were no significant differences in feed intake
between the control and test groups. The feed conversion of the 0.2% probiotic group was 2.96 kg whereas the control
showed a feed conversion of 3.28 kg. The results of this study imply that supplementation with 0.2% probiotics may
improve the feed conversion of pigs. There were significant differences in carcass weight, carcass ratio, backfat thickness,
and frequency percentage of A grade carcasses between the control and probiotic test groups. In addition, the moisture,
crude protein and crude ash contents of the probiotic treated groups did not differ significantly from the control group, how-
ever the crude fat values of the 0.2% probiotic test group was significantly lower than the other groups. The muscle pH
levels of all samples ranged from 5.63-5.67 which is the normal pH of pork. The supplementation of probiotics resulted in
decreased lightness (L*) values and increased redness (a*) values. Furthermore, the saturated fatty acid contents of the 0.2%
and 0.5% probiotic test groups decreased and the unsaturated fatty acid contents increased relative to the control.
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2E# 22 st HAE F e AW vBEFTY Ed
g A 9gL doa g

Kim $2001)3 I $(2000) BFA) LEALE Fo7}
SABSEY] AT B9 U A A% A7)
AFAE o83 HAAFE 0.5-1.0% F7HE 49 &
SAF] FFHIe™, FA W Fel7ka(NH;, HyS)
FJ8IA FAE] 7159 Aol dE Bk opy
2 AR fHe = AR F4tol JivjEniar skt

Park 5(2005)2 B3 AFAE SA-vISE F4F
3% B89 4, pH, S5, 2TE, dgE 2 A
WAk gl xlel7t glkal 1AL, Yang 5(1998)2 A
TAE WEEd Foig 23 =ASH A& Aol
7t glout A A A Aee gsitia B
T3k Bk Slot

wepr] B A= BT A, & Saccharomyces cerevi-
siae, Lactobacillus casei, Candida utilis, Mucor hiemalis,

froofl x

Streptomyces albus, Rhodopseudomonas sphaeroides 2
Rhodopseudomonas palustris 52 T57F = =
AFAL AFgEE XE o] Y3t BISE AlE
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AL A RN A B0l HFAE 55.3+1.5
ke(ABF 1209 %)9] 21138 (Landracex YorkshirexDuroc)
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71(50-80 kg)®} HIHF7](80-110kg)®] BIELE L7
(NRC, 1988)°l 250} AzH HISE AIEE F3I3
O(Table 1), A7HAZE ©]8H 5FF AdA 3183
ZA3 MAE A4S 24 A Table 29 20} F
AFEL A0 87 fanc] AXE 7NEH scraper A}
& 4x8m)llA 2 =9 F 575 F83H e, AlE &
ol7]¢} UE F47e 47 ¥z AAHo o, A
717t F B4 W &5 9 Ve ARkEEE 8 39
of &3t B AIFS A7 Aol of 15719 ofjH
NEE AN AT AIPARRY HEAIR] o &
AYE AAEAT. SAHVE 9% AEE dE2Te) A

Table 1. Chemical compoesition (%) of basal feeding formula

of the finishing pigs
. Early finishing pig  Late finishing pi
Ingredients }(yso-so kg% P (80-110 kﬁ)p ¢

Yellowcorn, ground 38.50 40.00
Wheat, 13% 15.65 14.45
Wheat bran 1.30 4.00
Rape seed meal 1.00 2.00
Soybean meal, 44% 21.50 18.50
Soy sauce cake 1.50 2.00
Linseed meal 2.00 2.00
Limestone-coarse 1.00 1.20
Corn germ meal 1.00 2.00
Palm kernel meal 2.50 3.50
Cottonseed meal 1.50 1.50
Salt, fine 0.30 0.30
Calcium phosphate 0.85 0.60
Vitamin premix' 0.30 0.30
Mineral premix 0.30 0.30
Animal fat 5.00 3.00
Molasses, cane 4.00 4.00
L-Lysine Hcl, 98% 0.30 035
Total 100 100
Calculated analyses

Crude protein 16.78 15.37
Crude fat 7.08 5.84
Crude fiber 492 4,67
Crude ash 5.27 5.39
Ca 0.80 0.85
P 0.64 0.65
DE (kcal/kg) 3,385 3,245

'Vit. A, 2,550 IU; Vit. D, 400,000 TU; Vit. E, 17,000 TU; Vit. K,
800 mg; Vit. B}, 500 mg; Vit B, 1,300 mg; Vit By 800 mg; Vit
B, 9mg; Pantothenic acid, 5,500 mg; Niacin, 10,000 mg; Biotin,
221 mg; Folic acid, 250 mg; Anti-oxidation 5,700 mg.

2FeSO4’ 37,700 mg; CoSO,, 180 mg; CuSO, 60,000 mg; MnSO,,
20,000 mg; ZnSO,, 40,000 mg; Se(Na), 100 mg.
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Table 2. The number of microflora population and chemical
composition of compound probiotics

Items Contents

Number of microflora (cfu'/g)

Lactobacillus casei 1.5x10%
Saccharomyces cerevisiae 5.0x10%
Candida utilis 2.3x10°
Mucor hiemalis 1.0x10%
Streptomyces albus 2.5x10%
Rhodopseudomonas palustris 2.3x107
Rhodopseudomonas sphaeroides 1.8x107
Chemical composition (DM basis)

Dry matter (%) 84.16
Crude protein (%) 17.69
Ether extract (%) 16.05
Crude fiber (%) 6.98
Crude ash (%) 7.93
Pb (ppm) 2.56
As (ppm) 1.78
Cr (ppm) 9.50
F (ppm) 42.04
Cd (ppm) nd?
Hg (ppm) nd
Aflatoxin nd

! Colony forming unit.
2 Not detected.
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25A FHoR F3HT, FAY FAmm)E FHs
A 1-1285 53] 2 HF 5F5 HlE 94%5%S A5
I FHHA A3l FFo R Yt AL A
of gt 254 FHE WES(WE YEHATH

4) pH, S 2 x|

pHE SAAES HBe 27]2 HAele] 3mm plate
2 choppingdt ¥ 50 mL HHo|| A& 3 o SHF 27mL
£ Yo] homogenizer(IKA, T 25-B, Malaysia)Z 13,500
pmoll A 10327F #2831 pH-meter® 431t S-23
AL T35 4T F A 5-65F Abelo] wiEAEE
ANst 3087F U8 & chroma meter(Model CR-210,
Minolta Co., LTD., Japan)= HE(L"), A% (") L 34

%E(b")E CIE(Commission Internationale de L Eclairage)
oz =439, oln) EEATe CIE L'=892, CIE
a’=0921, CIE b'=0.7832 A3}t
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Aukak 2448 Folch 5(1957)9] Wil whe} F45-9]
o] A 8E AAste AlE 25g0] Folch -&<H(CHC;:
CH,O0H =2:1) 180 mL¥} BHT 0.5 mL& ¥l homogenizer
(2,500 rpm)= TA3Fk 0.08% NaCl 50 mLE 37} - &
Fek 3,000 pmoll A 1087+ QAED AT L F F
23 A4 50 mgE tefron-lined screw-cap tubeol] ¥l 4%
H,SO,(in methanol) 3 mLE #7}38}¢, 90 water bathol]A]
2057t methylation A17) ¥ hexane 3 mLe} S/ 2mL
T Ak=S 3)4rdte] GC(GC-14A, Shimadzu,
Japan)= B4l o, 7 BAHFZHA0ZE column® 27|
T 140°CAA A&t 2°C/mine] =2 230°C7HA] &
T2 AEAA 287 A3 oW injector®} detector
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A7 ENA AFAZ 0.5% F9T 3 dG5AF
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Table 3. Effects of the dietary supplementation of probiotics on the growth performance in finishing pigs

Supplemental level of probiotics (%)

Items
0 0.2 0.5 1.0
Initial body weight (kg) 55.44+1.26 54,75+1.56 55.47£1.72 54.98+1.34
Final body weight (kg) 104.75£1.67° 110.08+1.69° 107.58£1.54% 106.29£1.38%
Daily body weight gain (kg) 0.85+0.05° 0.95+0.05° 0.90+0.04%° 0.890.06%
Daily feed intake (kg) 2.79+£0.10 2.8120.06 2.84%0.05 2.79+0.06
Feed conversion (feed/gain) 3.28+0.04° 2.96+0.06° 3.16£0.05% 3.14£0.07%

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

Lactobacillus faecium 79 2]} lysine EHjEE-0 72 &
AEY s AAAATAL AT g AlEREHT Q=
AlgE H7F8 AT A (Biopro®, Ataphon-0®, YC-2000® 2
Photo-plus®y& SA-H]S=ol] S8 745 FA=]
HAL W (Yang et al., 1998), AT A, G4, &%
2 PAAE olFAERH HIS A7 Fog 2 SA|
F Als o] F3o] MAEAL 53], AFAL 349
B} 7P S T, 1997) shtkal Baske] AAA]
o] AASAAZAY 71578E HYE3 vk Ak

B Ao o] &g A= Saccharomyces cerevisiae,
Candida utilis, Mucor hiemalis,

Lactobacillus  casei,

Streptomyces albus, Rhodopseudomonas sphaeroides 2
Rhodopseudomonas palustris 52 @57} EFE 0] 910
lipase, protease, amylase & cellulase 52 45 O A
Aet7) el el Adfrae] #3), Hietd BE
UGF(Unknown Growth Factor)®] Fg90 7 FAFS
W AR BZEY, w3 BuAEe] #Fo] B
el eHgaer AFZeol Fd Wl F-8w] ¢EF4
I Y] Foll HAHY o] AP EA FAF
o] 3 ZoF A7t

12} Hale$} Newton(1979)y Lactobacillus spp. T35
SAYGES HAA FAHE slE]e] TAEL A
At AAasHE 43k 8 FA ] AXEAE (A
g dl¥ed, A F(199NE A1REE 4, AR 2 A
TAE SARSEN FAT 2% FATH AsLT7E

o) AREFAE YTk e Bt Qe o 37t
He 759 FF9 APge Aold e Az i
HtlJin e al., 1998).

=AE, =g, SXUFH H =XHES

B3l AAIE vSE Alg 230, 0.2, 0.5 2 1.0%)
2 H7l F93198 v =ASH, =48, FANEFA €
ZASFES A 2= Table 491 2t

TAZHE CAEL YaAE W EA ozt St
He AZo)AT t2TE T ZE HerelA a4zt
77.55-81.57 kg@+ 74.03-75.75 kgL 82X F2l8 2ol §lS]
ot SRS GA] BEAE WMo 2N R FUE
v Ago|A dExTE £33 ZE AHITFlA 23.36-
2478 kgBA 23t ol QIUTh EASFS AAAE
02% A7/VE AS ATHE EB80] 46.67%2H EFFl
slo] EglalAl PSR, 1.0% 72 ASH S3E&L 40.00%
24 vz 3334%00 vlIste E9keH A, B 55 &3
£L 66.67%2A] YT 73.34%01 B3t AIs] wigitt.

olgd AFdA 7 F199NFH % F(1997) HISE
Ago HFAE L AT B, W 5(1992) FA
A, BT A, 545, 404 d AFAE A AS
A& MHEIE QItky Baske] B ] A
9l vjgzatdth. 2y Yang 5(1998)2 AlH=e Als 3
7}8- A A (Biopro®, Ataphon-0®, YC-2000° 2 Photo-
plus®)E SA-HS=0] F98 4¢ vz vlstd =

Table 4. Effects of the dietary supplementation of probiotics on the carcass characteristics in finishing pigs

Supplemental level of probiotics (%)

Items
0 0.2 0.5 1.0

Live weight (kg) 104.75+1.67° 110.08+1.69° 107.58+1.54% 106.29+1.38*
Carcass weight (kg) 77.55+2.76 81.57+£2.48 81.47+1.96 79.35+2.42
Dressing percent (%) 74.03+1.31 74.10+1.36 75.73+£1.24 74.65+1.46
Back fat thickness (mm) 23.36+1.35 24.78+1.19 24.5541.47 23.74+1.37
Carcass grade (%)

A grade 33.34 46.67 33.33 40.00

B grade 40.00 33.33 46.67 26.67

C grade 13.33 13.33 13.33 26.66

D grade 13.33 6.67 6.67 6.67

b Means=SD with different superscripts in the same row differ significantly (p<0.05).
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02% A7Igo 2N A &AE 2t giout Sxut
FAANME MRS Blvha 319} o9} o] At
A g A7t dXEHA Ee AL T2 vAEY 73
31w W (Gilliland, 1987)3 ArlEe o459 25
o} AP Jin er al., 1998) X 3730 & 2EHAQ
Ql(Yu er al., 2004) o] AA 283 Aoz Aztgo] B
A el 71l ﬂ]ﬂ ot FRAHQ] A7t AEH e
2 FI=ojxol & Ao ngq

53] 1997 8% 193 AR = =34 A3
olZ U] Hx] A= IR ﬁﬂi 1A 1998 11
Yoll= AT 28.8%, BSF 31.8%, C5 202%, DSF
15.4%, ES5 3.9%gout 74]» AREE FAZA 2000
d 1€l ASH 36.2%, BSH 292%, C5F 16.1%,
D5H 15.8%, Ee 2.6%%2 ULo] PHEIL Je FAo]
thEHE %‘ﬁi@], 1998, 1999, 2000). ¥ A7) Ax,
B3 AAASE 02% A7} - FIT A A AW
FAldE 2|7} glowiA ASH EEE0] 46.67%ZA
2001 9% A=Y T ATH ETE9] 37.2%ET YT
B3 AaAle] HV &3t F5o] veRdh

UM E

B3 AFAS 01SE Ak F39(0, 0.2, 0.5 2 1.0%)
2 7 FoE9E o E50] UubgiE B4 A3bE Table
59} 2t}

Uehf Al @it w3k 2o 9 23 FEF fA}
3 Axs 2y 2y 2 e B9 izt
vlnehd Ao HrleEe] FRME fFoHoE S
7 RAFT(p<0.05). FEUEtlAe diFer =
A o] w2 §o] 7t & Al gt o] FaL QA
Ex EL2 Ao it wea AA Foe 54,
Hl%% 1 et b Fo Al SAETFAL A 3]
! ]—E]—— H19} Zo](Yang er al., 1998) T2 X
e B 7|EE7) Hold 9 Aol rhsd
o=z gggch a2y 02% J7F Al tiEe vlaws)
wro iz]tz} 3}H(2.78%)2 Table 39| AlEol&-&9] 7+
of W& Az} AT

woN =
ok o
got‘ onJ

B JL

pH, & SAM gl X|HiA

Eol MAAS vSE ALR) 75(0, 0.2, 0.5 2 1.0%)
2 A7t Felelge W £5 pH, £4 2 A9 Fsh
= Table 63 2t}

pH 57 23}, x2)7ol m&
ATH.

4 24 Az, o] Histe] ¥

%212 Aolg HolA ¢

L A C(a*)%}\-o y_o:l_,_\q_(pq) 05) }_\1'4% Aﬂ/\o]
myoglobin®] A2 e] AARFo| FA PGS =)

%24 U)o H2TE, APLE, VB OFE, pH 5
o we} tew Aol 9% Bol WethDugan e dl.
1999). mebA B7IZE BTk bER AR A9

Table 5. Effects of the dietary supplementation of probiotics on the proximate composition (%) of pork loin

Supplemental level of probiotics (%)

Items
0 0.2 0.5 1.0
Moisture 75.46+0.21 75.15+0.68 75.29+1.01 75.44+0.41
Crude protein 20.14+0.23 21.03+0.38 20.20+0.37 19.57+0.36
Crude fat 3.2440.45% 2.78+0.24° 3.26+0.28% 3.95+0.36°
Crude ash 1.16+0.22 1.04+0.56 1.25+0.52 1.04+0.38

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

Table 6 Effects of the dietary supplementation of probiotics on pH, meat and fat color of pork loin

Supplemental level of probiotics (%)

Items
0 0.2 0.5 1.0
pH 5.63+0.03 5.65+0.01 5.66=0.02 5.67+0.02
Meat CIEL' 50.86+0.78° 47.1040.99° 49.92+1.04% 49.87+0.75%
color CIE a' 5.9540.67° 7.1240.46% 7.01+0.38" 6.3240.51%
CIEb 4.10+£0.79 3.5040.53 3.8240.35 3.98+0.40
Fat CIEL" 69.09+1.04 70.73+1.36 70.52+1.27 69.70+0.87
color CIEa 2.03+0.45 3.36+0.61 3.15+0.40 3.01+0.57
CIEb" 4.63+0.59 5.80+0.60 5.67+0.42 5.30+0.89

L’: Lightness, a': redness, b": yellowness

b Means=SD with different superscripts in the same row differ significantly (p<0.05).
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Table 7. Effects of the dietary supplementation of probiotics on fatty acid (%) of pork loin

Supplemental level of probiotics (%)

Items
0 0.5 1.0
Myristic acid 1.67+0.17 1.80£0.22 2.00+0.45 1.78+0.46
Palmitic acid 30.0920.25 28.38+1.23 28.29+0.45 28.57+0.47
Palmitoleic acid 2.56+0.13 2.774£0.37 2.68+0.13 2.73+£0.26
Stearic acid 16.50+0.39* 14.89+0.46" 14.79+0.53" 15.95+0.38%°
Oleic acid 36.18+1.49 36.91+1.52 37.02+0.89 35.73+0.92
Linoleic acid 13.00+£0.78 15.25+0.93 15.22+0.75 15.24+0.88
SFA' 48.26+0.98° 45.07+0.65° 45.08+1.06" 46.30+0.90*
USFA™ 51.74+1.09° 54.93+0.86° 54.92+1.21° 55.70+0.77°
USFA/SFA 1.07+0.13 1.22+0.37 1.22+0.13 1.20+£0.26
*Saturated fatty acid.
**Unsaturated fatty acid.

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

X it =N

B3 AAAIE HSE AR 52(0, 0.2, 0.5 2 1.0%)
2 37} FASHE W 5o A 2499] A= Table
73} 2t}

AAH 2 TAYA FFE viws)) B g2t v
3 AFAY FoTolA v TS Koy, Bk
At 3EFe) A A FATFNA tizTe HlF) %2
S BITHp<0.05). o= stearic acid’} MTAS F45}
A & 2N & S B A At 3
o] =A Jeld Aoz ddEY). Park 5(2003)2 =X
AN AR WjFAZE 0.1-04% H7 Fo A 259 ¥3}
A g B 249 Zfolr) gtk Roars)
B Agvls gE 29E BHYed ols vy BE9)
ol A4 2L AHF AR oF) ZA A
= Aoz ATA g7t £59 EXAL g F
TM7Ie Aoz AZAT. Akl 2L 259 F2
of =LA gt Aike] /g0l wiet Ak A=
S zpolrt Yar, EXsA b XA HPAke]
gulgol wet A&e] A JgFS @) wWEolth
(Wood ef al., 2003).
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B ABe HSEd] Ue B A7 ARd AHe

H71817) Yste] Alg AFAES, 0.2, 0.5 2 1.0%) A+
&2 (Landracex YorkshirexDuroc, A% 55.3+1.5 kg)
HISE 4858 ZASt] 58U7F Fofste] A, A4
A%, =A5EY =AE, S99 pH, S, A 2 A
2 S BT 973 A 02% Tt 0.95 ke
24 27085 kg)oll HISI F7Hp<0.05)3tH2H, <
T AIRAAFS d2TE T BE AT FoIA 2.79-
284 kgEA] zolE QUL AR R TEE 0.2% 77} 2.96
o2 h2(3.28)00 HISte] AN EH(p<0.05)7}F FE3t
At =SS =AE 2 S FAe gE2TE X
35 RE AT Aol ANeH ASH LS
02%T7} 46.67%ZA Eltoll visk =R &2 &
B, 2oz 9 238 e gx2TE X B A
A Zole RAT ZA TR 02% 77 BE
gl vlske] ghe Ago|Unt. K9 pHeE HERTE
Z33 2 AgFollA 2ol QAT ATAE HUKgt
ogx Ao gr(LY) g2 wton, Az (a¥) ghe
A Jehgth EAE S 02% 72 0.5% 1ol A
woron, B e AaAlE Fog ZE A
2ol A A YERGTHp<0.05).
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