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Effects of Dietary Supplementation of Lactobacillus reuteri on

Performance of Swine, Fecal and Rectumal Microflora
and Carcass Grade

Shon, Jang-Ho + Kim, Sang-Ho

Two hundred [(DurocxYorkshire)xLandrace] pigs were used in a 117-d growth
assay (including four growth stages) to determine the effects of dietary supple-
mentation of Lactobacillus reuteri on performance of swine, fecal and rectumal
microflora and carcass grade. Pig diet was divided tow types, commercial diet
(Control group) and supplemention of 0.1% Lactobacillus reuteri (Treatmental
group). There was tend to increased in average daily gain (ADG) and feed
efficiency (Feed/gain) in treatmental group than control group during the whole
experimental period. The number of Lactobacilius spp. into rectum and feaces and
carcass rate tended to increase in treatmental group than control group. Ammonia
emission from excreta were decrease by supplemention of 0.1% Lactobacillus
reuteri in feed (P<0.05). These results indicated that the dietary Lactobacillus
reuteri were effective in performance, increasing of Lactobacilius spp. into rectum
and feaces, decreasing ammonia emission from excreta, and it had also effective
the carcass rate in swine.

Key words : Swine performance, Lactobacillus reuteri, Fecal and rectumal
microflora, Ammonia emission from excreta, Carcass grade
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FEALEY HrPt BEstE AgAe FEAY Il 7R gAY 5o w
A ALRHIE 2 Fe A&HoZ FUME ASR ddErt A AFAZAM Y ol
ol&=He wAE Il st frabd (Lactobacillus)olth. F&2 AR F4E AT &
AT o8 BE AT 970EE 2NEEH A7HA gon Al 71 Tl {4t
T 392 Ag FAHHL 57t tvhh Hugoloh (Fuller, 1989; Jin F, 1996; A 5,
2002; Smiricky-Tiardes 5, 2003). ol2}g Hao| N YBSA ke 2 SEFY §9
#9) 3710 hE FAF B2 Y& 018 AL, B 3 Solth AU A Al
W HAEY T3 FHE 59 o]doz ATAY MRt AAE sHsAol U] WE 7t
AR FAMEY B7h2 A8 WEA B7ISH 2e B LolAE AVE okt B
3% th (Watkins @} Kratzer, 1983 ; 1984 ; Maiolino 5, 1992; Tibbetts 5, 1987) 712 A
A FEE HEA AEAE AT W) JHY & BHE dolle AT 3 &

2
e 33 FAlo 7159 AAAERE FE87) dEo BTAY AHRFEAC A F
F3 Ol R E AFIT T 4 Utk FEAIR ol&EHE FATS WA 2 WEEANA
o AAENE EUE YFAZAY 7He4e] U FidTd HRIHY Fo2 AA AN
Latobacillus paracasei (Nemcova %5, 1999), Lactobacillus acidophilus (Tibbetts &, 1987; Corzo
9} Gilliland, 1999), Lactobacillus plantarum (Urlings, 1993) 2 Lactobacillus reuteri (Naito 5,
1995; De Smet %, 1998)¢] in vivo & in vitro AP E3A Ri5o] glt} Naito 5 (1995)
< Z23Y-ed9 A2 ArqA 71 A E fAEe] Lactobacillus reuteriel . B 3118}
At ol B2 FATFF HAY Fld 7 9A FFEHAIGE RE ik &
o 398 L reweri®] ¥ HAY FUdA B HAEY $HE =9F /MR De
Smet 5 (1998)0)] olafj A AJALE o] Qich. o]9f e WM HAFITE 7tEAE FH
HojAle AFAY B9, AT FF gt £E FTUF TLAGE AFHL FY F
Foll webA 715 QA Tl PIXE 44L gt 7t5AS S8 AdEH.
= XA - F7IEd SR AT FE NEERY o]fo] ZRHIUAT, NEERT} 7}
A= 544 o8 ool e Aoz AFHAUY (B} 7, 2004). 7HEER] o] &S
AaiMe dFHZLZ ATkl ATAY ol 8o olejd FEE o= A B
e 5 Ug Rez Vdsoixh

B oA = X AR A7) 729 Lactobacillus reuteriS 0.1% £ 0.8 AR A7}
ol A4, dRUol ST L SANHY FAE 9PE FEY SHo2 £
HAoh
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B Age g AFo] 6.8:0.1kg (HHFUEF23DQ 39 FE (LandracexYorkshirex
Duroc) 200F (Y3, 100F H AAE, 1005)E &4 l }04 ZE BT oA FEEH (BT
E0AA AAEIET S A Y AFFEHE ALRC fAE 0.1% AVMEE HETE, T3
78 BETZ shed TR Agstedrh

2. JAEF

B Apo) o) &y §AFL Lactobacillus reuterifom, NAEL FATFE LA XA
€ LAY F ujgdE 55 ¢ T2 AFd9 9 EFEA Az, 4T
FE AAE g HT 107cfu F=HTt

3. AgAA B AR

B Ao ALEE F FAEY F4E 20052 A AT B 71E2FQ AAgHEE
AEE7HY] B FPoH, AT FAAY 4 EP¥o2 3Y BHCE ¥
FHAHM Atz st g3t APALEE S5(Com, yellow)9} o F4H(Soy-
ean meal) 5 FEZ3 A|RE HIFAIRE AHEEIPon ARATAE NEAEY JUYFH
FAJ& Table 19 el

(=2

Table 1. Nutriental composition of the basal diets (Calculated values)

Items Weanling Pre-growing Growing - Finishing
Digestible energy (kcal/kg) 3,520,000 3,500,000 3,400,000
Crude protein (%) 19.50 18.00 16.00
Lysine (%) 122 1.10 0.91
Methionine (%) 0.37 0.32 031
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7ol ZASE o8& Feloly wtA (S2mYH) Foll M 2093 AFSEH AT 20U AR
17t B9 AUleE 28~30C, &% 60~80%Z AE ZHEE ol FAEALY 244 AS
AA AAEE Qe AlgE dETY APTE TR AES AIREH E5E o] 43t
A A 29 L o FALEE EF 50:50 (VIV)O.E wigstod A 1 A D 200g8 AHT

N

B0 19 48] $E Fol A7 FIYARHE o FAEARES FAL FIAAL olF
AEANNE B AH FAAAT,

2) RE7| (RHEAD

NHAEANN $AL HAE AR o] Foj2 63m” Z7]e) E) 200k2] Y
g5l HYF AWFOZ 90U AgsATh AEV) B AYFoE Gejs 83
7 AAFQOH, 7 B Al A Fol719% B4t AAH Ak AESNVF
AR BE A FolAZA

3) |4 - 87|

AE7) AEADAN &4 - HIKENZ gL HAE s¥ugdog o]Ff 10m’
37)¢] ;gm_:u] of 1002l 5§38t A2F 109Eo g 23 AFEY YFAA ALS3
At £4 HiwﬁH EUE ALEoz gE S #3717 AAHALH, 4 £F Al
AtgFelZlgh g9217E AR AT £47) - vigTlde dET AFTE TR
AtEE AbE ZWE@E- B3 FAY gol HAen, B WES FHAM A{ S5
3T

4 ZA%% 9 ZA9Y

1) Al M
HAY A GAY CIHAEY), FEZ] L §4 - HGI)E TREIN EWT AR A
AFe Tael Az 4AFE TEHA

2) BHZ

A9 HFUABEIFAEY), FEY) B §4 - HSINZ FReAN FRA AF|
4 AR AFE ] THR, SLFAEINE BECZRE T A5} 2E A7)
2 AT QOHIE SFsGo, AE/E BET 1054, Q2T NYTE FAAN
0F-& ZH}FOM, 34 - W87 FAR ZHANNE F8A] AFL ol g3 AW
At
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3) SR YUY oldEs A RUTS

A AR grd it 2 FAEFE FH87) QX A7) FEA (0L F)e

e 254, Q2T R AYT FH 1258 Teste 23 WS-EFY drde, o3
2 RATHE 2P 220 F WEESL 4YH 4G4E ol F3te 1011 7R A
A 3|4k, NS 10%, 107 2 10°F o83l 2331} Table 2] A& v Y&
AF 5 2387 A% WA 24 $& vdehhgch
Table 2. Media and culture conditions for microbial organisms
Microbial organism Selective media Culture condition
SS agar
| || Surf late, 37°C for 1 d
Salmonella (Merck, Lot No. 1.07667) urface plate, 37C for ay
MacConkey agar
E. coli Surf; late, 37°C for 1 d
cot (Merck, Lot No. 1.05465.) urface plate, 37T for 1 day
R
Lactobacillus (Diﬁ(‘;)fo;g?f?;-o) Surface plate, 37C for 2 day

4) BW ¢RYo} 7t dF ERU GEYol 7ha WA Re 2AELY) H8iA 84 -
HIS71E A7 454 AHERS T3 AYS viA FeldN AH st F823)
EFE F 500ml 7] 719 90g4 Fol Aol T4z RAIUA 7t2H A
712} NH; gas 7 X #H(Gastec GV-100S, Japan)S o] &3} 304 59 5 F7)12 v

FE ZAAh

5) ZHEA

EAEAE A Al F8A AFFA0FY7E oM 2AHAoH, FRHIE 7
Z1E o3 =AFFE, A FA, A48 % 84 & 13 GAH TF BHE 4N
itk olf o] AL =4 F, Y, d, WA, v, 2 $ES AAY Fo 239 =
Aloltt.

Iof“iﬂ

5. FAEAH

B A1Y A A EA4L SAS (1996)2] GLM (General Linear Model) W2 %3) o)
FolRpon, g HAe vE 93l Student t-test (steed} Torrie, 1980) HhHol o)) A
o] Foj o}
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Table 3. Effects of the dietary supplementation of Lactobacillus on the growth perfor-
mance in weanling, nursing, growing and finishing pig

NS FAEAEL TR A B
% 27E Table 3o kR

jaiud
o
e

H oF

faEel A% AEHAF % s

Items Control Treatment
Weanling period (21-41day)
Initial body weight (kg) 6.8010.12 6.70+0.10
Final body weight (kg) 11.63+0.22 12.00+0.13
Daily body weight gain (kg/d) 0.2410.01 0.27+0.02
Daily Feed intake (kg/d) 0.39+0.01 0.41£0.02
Feed/Gain 1.63+0.1 1.51£0.1
Number of diarrheal pigs (%) 2.0 +0.4a 0.5£0.3b
Pre-growing period (41-70day)
Initial body weight (kg) 11.63+0.22 12.00+ 0.13
Final body weight (kg) 32.1040.79 3631+ 0.82
Daily body weight gain (kg/d) 0.71+0.03 0.84+ 0.4
Daily Feed intake (kg/d) 1.2420.2 1.31+ 0.2
Feed/Gain 1.75+0.1 1.56+ 0.1
Number of diarrheal pigs (%) 2.0 t0.4a 0.5+ 0.3b
Growing and Finishing period (71-138day)
Initial body weight (kg) 32.1 0.8 363+ 0.8
Final body weight (kg) 104.10+1.91 106.40+ 1.78
Daily body weight gain (kg/d) 1.07+0.3 1.05+ 0.02
Daily Feed intake (kg/d) 2.98+0.01 2.84x 0.01
Feed/Gain 2.79+0.1 271+ 0.1
Overall period (21-138day)
Initial body weight (kg) 6.8010.12 6.70t 0.10
Final body weight (kg) 104.10+1.91 106.40+ 1.78
Daily body weight gain (kg/d) 0.8310.02 0.85+10.02
Daily Feed intake (kg/d) 2.08+0.01 2.02+ 0.01
Feed/Gain 2.51+0.1 238z 0.1

Values are meanst SEM. a, b(P<0.05).
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Table 3o A= 20971 o FAETZIO) 0.1%2] F4td H7tel wE FAFL h279 v
3 10.4% (500g) S713tch o] 71t F AAEAAHTF =F d2Tol viEhA 2.6% F7HEA
ok & 20939 o] /RAETIZE F A AbEl 0.1% /AT Hvte AARAHAZY F
7hl mE AAES JMAERIT JAHUT 223 309339 AEZ fAE 0.1% A
7 o) WE ZA Y Y ALgAHFL 2ol vlE 22} 18.5% (3,8008) L 5.6% Z7}EHE
o} 2 30Y7te] AEYZE FolT FAME 0.1% H7to) A Al AT Zvtd e A
AN At QAHATG 2y o] fAEr] E AEVIRE F3] AR L TEE 0.1% {AF
T 7ol wets gAasts Adko] A= UTh. Watkins9} Kratzer (1984) € Jin 5 (1996)=
FEALE Foll FAEY Hte ALRFTY YA 23EL NHAA FAFE FUHITe
A%l Aok BTh £ AFNMY o) fAEY B AE7Y HARALR FATe] A7t
= AEFY FY2E EEFHOE o8N AFEY Mdd BHHAE R A
o1t} W 6743t JA - HlR7IHF o] BA Y AFFAIFAA 0.1% FArde H7tel o
& 42E M Ane JAEA Gyt 237 ] 71t F 0.1% f4tE H7HFAAN FA)
F 2 ARAFHF] dEF BIEiA 242} 23% B 5.3% ZA3tHTE 28y o] 71 Sl
E AR TEL 0.1% R47 AUl oA TAste Aol ARHUAS & A7 2
TGl &4 - HKEQ AEQTEL 2782 2 F(2004)] B1e} 2 HYUdA ¢
A M S8 B AF7IBFY R2TY A4S 5 4 Ay dA T ok &
F QAT ol HFFT QIYE)RE E3A] (138U )79 S AALFA Gl A AFEW 0.1%
AT F9e ARAHFS 33% FaA B FAFE 24% F/ANA dRHeR
AMELTES AN 2HE BAFAT. B AIFY A% HXY AU fAHY L
e A A7 o) el AR AFTAER Yol 2R, §3) o)fAEVS A=
719 2 &dte o 3A Jehd 2 ¢ F Atk Bl AEF 0.1%Y f4dy Avke
olfAtE7] H AEY] HAY I HAFFE 2T} vlmEd A {o3tA ZRAAGS
(P<0.05). & AFM AlEF FAAY FHZ AT o|fAEY] ¥ AEVY AAES
AR o)l fF e TR fikt FAHZE A3 A DALY ZrEAE FFL v A

Table 4. Effects of dietary Supplementation of Lactobacillus on microbial number in rectum
and feaces of Nursing pigs (Log 10 cfu/g content)

Rectum Feaces
Items
Salmonella E coli Lactobacillus | Salmonella E coli Lactobacillus
Control 6.04£0.92 5.06+£1.84 7.69+0.31 6.82+3.19 6.5810.64 8.16+0.37
Treatment 5.35+0.39 4.95+0.76 8.19+0.55 5.60+0.34 5.611£0.37 9.48+0.51

Values are meanst SEM.
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0979 A9 dg3} HAEFe 4SS ASHE Table 4ol R wish 2T

Table 4014 B ko Zo] AR AT L HRde} FhE FATY Fol2 gas
£ A%l M2 fAFFE F7hHe ol AARADG. olu o] HUEF v PESe)
W= AR wssh ANHAN WA B RIS G4 FuEY Fel2 g
she Aol FATFE Z7HSHE AT AU VAT (1984) L U4 (200 7}
AR AT FAT B2 FUY HAEY oA L FUTS FHEAE B
Stk & 979 Aoe AAY DA 39 @ AFo] FARAY, FVTY FoI=2
AT FUY FAT) g2 2 FYF) 37 ARE RelFUkn ¥ 4+ YA Y
FATY AT ORAEY] L ALV Y ARVIATFY D& L AFE Y 2
3} (Table HEHE) 3] L0 ofokE olef @ e ofd AAYSS Ade U 2
A Jerd 7bs4el 9 R Asdtt

AEW FATY FoA7t A ERF GEVC BAFL VAHOE 2 BAE
Table 5ol Vel AT].

Table 5. Effects of dietary Supplementation of Lactobacillusceramics on ammonia (NHs)
gas emission in swine excreta during the 32day of experiments (ppm)

day 0 3 5 10 15 20 25 32
Control | 0 | 12.0£2.1" | 35.2+4.1" | 110.7£9.6" | 188.8+14.5%277.8+23.2°|235.2+19.1* 167.7+12.8"

Treatment | 0 | 4.3+1.1° | 34:1.1° | 2420.7° | 64+13° | 09£02° | 49+12° | 07+13°

Values are meanstSEM.
* ® Means with the different superscripts with a colum differ significantly (P<0.05).

EES IR /HEE3 439 9AL tieF 307k ol¥ Sedl 2 3o BEAHY
ALE YRl T Folis, AFATL $& T & Yok (& 2004). B AFIME
YEHoZ guucte) WATE ZAE 2, #A7Y FAZ A SRUe FEY
ohe 2% W/HEL F8 BT @<0.05). HAY ARl e HAY Ty
Az} ofulimat Fol BHHUN BAHIAE FRUckE 922 WEE oA HAHEY
ol A F AT 849 25% AT AU vAE Tl A Aolso FFL AX
Al "t} (Son# Karasawa, 2000). o] 34 &oA ) §A T 9] Z7} (Table. 4)= ureaseE
EHIEE 73l PIBET WS YA (Table. 4)3tA Fmjole] W ge 7424|171 4
}2 AlEET} (Visek, 1978).

At FAEY F97F &34 HIAY BAE, SANFA £ =A5FY viXE 9%
-2 Table 69 JeEMY T}
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Table 6. Effects of dietary Supplementation of Lactobacillus on carcass characteristics of

finishing pigs
ltems Slaughter Carcass wt (kg) BIBW Carcass grade (%)
wt (kg) (% Slaughter wt) A B C D
80.6+1.2 b
Control 104.0:1.9 (775) 0.27+0.04 | 40.4+4.6° | 39.3£10.1 | 10.7£1.0 | 9.6£3.3
82714 a
Treatment | 106.4+1.8 717) 0.2810.04 | 60.412.6" | 27.9+2.1 | 5.7t4.1 | 6.0£0.8

Values are means + SEM.

Table 62) AHE TAFL 0.1% FAFY FG77F 2Tl HlEA] 26%HE E¢o}
EAEL AHFTd Zole ARHA Hith. olv 138UHAA Y] HAY EI}AFL
0.1% Fakd ] Fof77F 2o vsiA 23% AE F71817) dELE AlRE. =4
S FAY FANE M Fe Zole AdAHA gtk a1y SEFAME AT
0.1% A7} N TN ASHe 28 80] 60.4%2A =T 404% vl oF 20% F=
F713IATh ole BAIHLE #% 2olrt AAHAT (P<0.05). 18]y} B 2 C 579
288 277 0.1% AT F7MFRY 242 114% 2 5.0% A% Zadhe Aol <
AHUT FU D FF FEEL 0.1% FAd H7E2 =T vlsjA 3.6% A= 248}
= Aol AFHJT AT FHZ HXY §F5F] AMHATE Rae dA Yo
a8V SANMY A AHNET (F 5, 2004), Gilliland 5 (1985)= s =)o A Lactobacillus
acidophilus®] FH2 1% ¥F cholesterole] ZAE ¥ 31921, Kovacs-Zomborszky 5
(1994)= 5447) HAo YA (Lacto-Sacc)®] FHZ At8 3 Y9G B ofjneite] 3%
23S 13~161% F7HIATGL Bug v, B AFANE ALY 0.1%2) fA-Fe) H
72 AAESY F94 F9 2318 T ¥ AZNNE FIsA fAAPeEN SA-o
MEE ez Alsdoh

ZEZHLE A9 AtgAAlA AL 0.1%9] FAHEY] H7hs HiX9) AU nYEZY ¥
3 (frelge] 24 2 #9739 37hol T vHA olfAEY] R AEY) SR Adw
A& 4 (P0.05) 2 HAHE 9 dEYol WA 7HA (P<0.05)9 TlE] AlRE S
R SAF NdA ] IHEALH TS| SF5F A (P<0.05)9 ERE AAFH YT

V. ¥ 2
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Fojo] e AFE, B3 WgFe 4 L 2RSS 2RI SAE AR ARE
M2t 2T 7)ol 0.1% Lactobacillus reuteriZ H7FA1Z He72 FEHATE A
A 717Ee dY Bt SHHHADG) % A}EE%(feed/gain)% He) ¢ g zFRg 27}
g Ago] oAy A BEo] §abi(Lactobacillus spp)Ft THGHE A2l T
N EFEG S48 2] AAHNUTE BRFY GRUolel MATE 0.1%2] A
Fojol] olslx AstEUTH (P<0.05)

ol4te] ABZ ZPNEW A WA, R Bl FE 5o F7h dEFTY

ol

Y1 -
]
“

o

140} WAl Ek 72 @ w253 Mo §AVF(Lactobacillus reuteri)®] F7t A A
o= Alzgch

[=EH5Y 2005 4. 6. HF=TH4Y 12005 6. 5]

A5T - V). 2004 JERE olf @ 7l 45Tl BE 9. BHHIEALI
A 12(3) : 249-264.
254 - QBN - AP - PUT - BAF - BRE 2004 ASHY A

shA] o] AR, GUa o8-S, BT add AL F AT vAe
2] 46(1) : 39-48.

>

CARE 9 HEE A HBE - NEE - o - FAY 2002 87 AR
_]
o

gAY oA B 3 fAMEFY H7F A 3= UEEEA] 27(1) ¢ 37-41.
EF. 2004 LUE FEZ09] Foirt SA9 A, B4 dF L Felvbs G E

pres

foi

o plAlE FE IIHUIELETS A 12(1) « 81-92.
FEZ - UAA - HAE - AT - o] 3R 2002, BFATA Y FATE SA L AE A
59 o]3sty EA B A p|AEd vxe J FEADA 46(4) : 593-602.
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