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Abstract : The aim of this study was to investigate the efficacy of Lactobacillus spp. W44 and J124 strain isolated
from Kimchi on the growth rate, average daily gain (ADG), feed conversion and change of intestine microflora in
the weaning piglets. In the experiment 1, growth rate was significantly increased to' 28.5 +4.3 kg and 27.6 £3.3 kg
after oral administration of W44 and J124 strain as feed additives, respectively (p<0.05). ADG and feed conversion
were also significantly improved after administration during 44 experiment days (p<0.05). In the analysis of intestinal
microflora, the number of Lactobacillus spp. in the experiment groups was significantly increased 100 to 1,000 times
compared to those of control group. In the experiment 2, the efficacy of W44 and J124 strains on the growth rate,
ADG, feed conversion and change of intestine microflora were reconfirmed significantly (p<0.05). However, there
were no significant differences on feed conversion in the W44 bead and J124 bead groups. In summary, our results
suggest that W-44 and J-124 stains from Kimchi have a significant effect on the weight gain and feed conversion,
and it may be useful probiotic strains for the weaning piglets as feed additives.
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F-Ake(Lactic acid bacteriay -3k A48, 2
2 Hey A Fo| Yo 7 AR AdAE B
o] AMEHIL AAT, Akt AYAR)] 7|sAH 2
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3h= Aol Fa3tH(12). 2eivk @A =] 7158wkt
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FAHte] 858 ERITES AP BHo= 3N,




68 Zu|AM

=HY 9 AEHSE

of2] EFAIE-E AVIE ojFHA] A iR FETAE
Al 23]o] AA o] AASIETE 12 AlEL A%
2597 olfAES R AT 68UFETIA] F 447 23
A=, URE, W-ddd T2, J-12405F F97 EF
Z}z} 1571, &4 452 FAISII T
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KoM, tTE, WM, J-124 T2 72} 1071214, W44
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Ao AEEF % FO{E

12} Aol A3 A e AAEFSAFUAAM AlFe
ARAFAHY FAE 293 F(Lactobacillus sp. W-44, Lacto-
bacillus sp. J-124)Z AR oW, 23} A= W44 4
2 J-124 4FE 22}t capsulation XX Lactobacillus 'W-44
bead ¥ Lactobacillus J-124 bead®] 47K F7E AFE-3IH
o} oA 92 1% 352 21EE lactosed} EFale] 2
A A1 AR ARR3IH o, AgAle] Fo= AR ton
Z 5kg(0.5%) 8Fo 2 ARG,

4N vl o M=

A AT MRSHIAIE ARS8l 37°CollA] 24717}
B g &, 7,000 rpmelA 208-7F ARSI FA 3
39t} ©o)AE 0.5% glutamate, 0.5% ascorbate®} 2% sucrose
E S 10% skim milkel] Ztz} @3 9, 524 7243}
of MAA| LR ARSI T AdA 9% g T AT
J-124 457F 7.8 x 10, W-44 dF+ 6.3 x 10" o] A
g YeEMR O, Z} 45 capsulationr]Z] J-124 bead =
W-44 bead®] 9 g T AHTE 1010 KA A
Capsulation WH-S 948 &, AT 3531 2% levan
S 718l RAFS ZHIIZ 0.5% glutamate, 0.5%
ascorbate2} 2% sucrose® T3+ 10% skim milk®} 2%
alginate g AH7lskd 100 mM CaCl, fL-ollo]] "o
bead FEIZ A3 F T2 AZX3N AFA] dEE AREE]
SATY.

FHEH

1) A7 % 95T 54
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2) FAEAHF R AlRLTE S

ALEAF R S48 JJANE A S30] EvFesiE
2, TEAF 4 4 AEEYEE FALEAHFH F(Total
feed intake)S AlAFSIATE AlETAE WY AlRRE ST
7, Fol7ld FF3H e, APEEA A=A Fol719] 2
S A 2% 3 243 AR 78 (Feed conversion
rateyS A F717F F2] FALEFFH H (Total feed intake)S F
ZA 3 (Total weight gain)Z 5o AL

3) 3NAIE: AY

A=) AAlFE AL A AL FAR)T AIPER
AFE ATyl AAstHor, AdA Fo 139 PHEF
H3lE A HHog HAAFHUY. AHT A=wd 1gs
714 4258 A (transport medium)2! prereduced Brain Heart
Infusion(BHI) brothol] Hoi AHAZ YdrEst & 108 &
AslY 3 s N BE AME3t E=EIIATH(18). & AE
ARESE Zh A2 AR 25 Enterobacteriaceae A2 HlA]
(DHL), Staphylococcus A=A (PEES), Streptococcus
W R (TATAC), Lactobacillus B8R} (LBS), Bifidobacterium
X eBu) x| (BS), Clostridium AEBEIA](NN)S}F Bl A= u) 2]}l
TS, EG BLY #F 9%5/4 ®jAE AHE-35ith(14). DHL,
PEES, TATAC, TSHiX]:= 37°C, 24117 Z7la)Fstslon,
LBS, BS, NN, EG BL HiA= 37°C, 48A17F &<t Steel
wool method®] &3+ &7] vk 4AI8F &, Mitsuoka]
ol wet AWM FEE A sIRTH(18,22).

A &Y

24" A¥A7 g2 Hed + BT8R H(mean + SD)E. FA
sl9lom. A= SPSS 10.0 Window Program(SPSS Inc,
Chicago, USA)S ol&€3I5tt. 7+ A+ vlate dUuiA]
AR A (one-way ANOVA)L. 2 E43F F Duncan’s
multiple range test 2 ARE AARSIUTE 7HEASE wolae
5%(a.=0.0514 AA81A, pate] 0.05 P11 7395 S
HoZ fFogt Ao= 7haiitt. A £ AP+ %
ZX38}=] 3t EAE 4L student t-testE ©]-8-3h
o382 ZolE AF3HT.
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2] AENAIAF 259%) AFEHAT £ EFHAHS
8.0+0.5ke, W-44 F47L 84+08kg, 7.8+0.6kgS U}
EPIcH(Table 1). B3 4643 45 FAF 2=
W-44 FolF 9 124 FoJ oA tzgol| Hls) f<9)3F<
NEZTE 1T = AUTHPp<0.05). W22 FEAFTAH
T 68U 242+28 keoll EHIIFAIR, W44 FoAEL
285+43 kg, J-124 FAFE 276+33kgl E F-2F¢] H|F
7 235 YERIITHp<0.05).
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Table 1. Effect of Lactobacillus spp. W-44 and J-124 strains on weight gain, average daily gain and feed conversion in the experiment 1

Items Control

Treatment (W-44) Treatment (J-124)

Body weight (kg)

Initial (25 days) 8.0+0.5™

46 days 15.7x1.1°

Final (68 days) 242 £2.8°
Total weight gain (kg) 243.6
Average daily gain (g/day) 369.1 £ 63.3°
Total feed intake (kg) 402.9
Feed conversion (Feed/Gain) 1.65

8.4+0.8 7.8+ 0.6°
17.7+2.3° 16.7 £1.5®
28.5 + 4.3 27.6+3.3°
300.7 296.3
455.6 £ 86.4° 448.9 + 69.7°
436.7 419.0
1.45 1.41

" Data expressed as mean + SD; *Values with different superscripts in the same row differ significantly (p < 0.05).

Table 2. Effect of Lactobacillus spp. W-44, W-44 bead, J-124 and J-124 bead on weight gain, average daily gain and feed

conversion in the experiment 2

Items Control W-44 W-44 bead J-124 J-124 bead

Body weight (kg)

Initial (21 days) 6.8+ 0.8 7.0 + 0.8° 7.3+ 0.4° 7.1+ 0.8° 6.9+ 0.5°

44 days 142+ 1.6 14.6+ 1.1° 149+ 1.3° 152+ 1.6° 149+ 1.0°

Final body (65 days)  23.9 +2.5° 263+ 1.9" 27.0 423" 271+ 1.8" 26.8 + 0.9°
Total weight gain (kg) 170.7 192.6 157.9 199.1 158.9
ﬁ‘:}‘f)rage daily gain (g/ 300 5660 437.7 +38.2° 4474 + 47.9° 452.5 +33.9° 451.4 + 16.0°
Total feed intake (kg) 282.81 295.14 255.81 286.74 250.16
Feed conversion 1.66 1.53 1.62 1.44 1.57

(Feed/gain)

" Data expressed as mean + SD; ®Values with different superscripts in the same row differ significantly (p < 0.05).

A&E717r 449 TR T v dFEAFE W44 T
o] 455.6+86.4 g J-124 FTFL 4489+69.7 gC 22X
&9 369.1+63.3 goll B3] -t §-=73 /oH F7HE
YER A THp< 0.05).

A&7 Fo FAIBAAAFSE TEAFCE e ALES
T&(Feed conversion rate)> W-44 Fojtollx] 145, J-124
Eao oA 1412 hZ29 16590 Hl8) of-¢- 3 AlR
87§ 235 Jepidy. webd 13 A3 A3 AX)hE
o] W-443F L J-1247F BF A7), diEA 50T
AEEEVNA SR FasH AEEAE eI

2) 27 B4 Y

Table 2049} Zro] A|@NA(21€%) 52 6.8+0.8kg
FH 73+04kg7HA] 53 BTN LA AFTEE YE
ek thZe] AlEE2E(659%) A2 23.9+2.5keolA
A9 W44 FodZ 2 W44 bead TS 22 26.3 +
19kg & 27.0+23kge] FEAFE R iz H3) #
ol AFTS7t 2AE eI (p<0.05). A 1124 2
J-124 bead FoZoNAME ZH2F 271+ 1.8kg 2 26.8 H0.9 kg
ZEASE Yelo] BAIEE R FolFl AFTs7HE Y
EF St (p<0.05).

A=A AANME J-124 FAFolA 4525+ 33.9g,
J-124 bead BN 451.4+16.0 g2 VRO thZT-e)
388.0 +56.6 goll Y| wl-¢- 5 98 dGSAF St
AIE JERAATHP<0.05).

ALE Q& (Feed conversion ratey> J-124F-A2o4 1.44
2 279 1660 vIE] 533 AlRS TS F dFE Y
ERQITE. 31 W-44 B AlE 82 1538 vERY
AA T, W-44 bead FHZAME 1.628 YeERY o] tj=23
Hlsgt 235 WeERiIT

A Mz=o cist S=2

12 &3¢ FAEE FA A= Table 394t 2
o] AT FHAFG BFAF EF 9110235 H
9.7+0.219) ¥]$&3t EX AAE e F7)A At
o= Bacteroidaceae®t Eubacterium®] T3 Fo&
8.1 +021%E 92+0.109] #FE $AHES AL U
A} W-dddF FAF9 Lactobacillus= FAR 54+
099904 BAF 8.6+0.628 FFE 2F 1,000 A= &
A J4 Z7EAE JERIATHp<0.05). J124 Tl =
EQAS Zbz 7.0+1.29, 9.3 +0.139) °F 1008] o]de] ++
T F7HHE 3 T 7 A} (p<0.05).
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Table 3. Comparison of intestinal microflora after oral administraton of Lactobacillus spp. W-44 and J-124 strains in the experiment 1

Ay - 724 -

AT - Y - ol

, Control group W-44 group J-124 group
Bacterial groups
Before After Before After Before After

Enterobacteriaceae 50+£1.33 49+ 1.83 5.6 £1.56° 581258 6.8 +1.90 5.8+ 1.61
Salmonella - - 2.0+0.00 b 5.2+0.00 5.9+0.00
Streptococcus 6.6+ 1.06 8.9 +£0.44 6.1 £1.30 8.0+0.80 7.1x£0.61 8.7+043
Yeast 6.2+1.27 - 42+1.29 3.8%£0.00 62+244 6.9 + 0.00
Bacillus - - - 7.8 +0.00 - -
Lactobacillus 6.6 +1.08 7.3+0.54 5.4+0.99 8.6 +0.62° 7.0+1.29 9.3+0.13°
Bifidobacterium - - 3.3+0.00 - - -
Eubacterium 8.8+3.36 8.4+ 0.30 9.1+0.29 8.1+0.21 9.0+0.52 8.6 £ 0.62
Bacteroidaceae 8.5+0.42 92+0.10 8.8 £0.66 8.1+0.62 8.9 +£0.27 8.9+048
Peptococcaceae - - - - - -
C. perfringens 3.8+1.80 - 4.5+ 1.27 - 3.6 £1.98 -
Clostridium spp 7.6 +£0.39 8.7 +0.48 8.0+ 0.87 8.6 £0.35 7.8+0.94 8.4 +0.51
Megasphaera 7.0 £0.00 8.3+0.50 7.7+0.85 8.0 £0.07 7.8 +1.27 8.1 £0.67

Total counts 9.1 £0.23 9.7+0.20 95+0.13 94+ 027 94+ 0.35 97+ 021

* Mean £ S.D. of log10 counts of bacteria/g of feces; ® Not detected; ¢ p < 0.05.

Table 4. Comparison of intestinal microflora after oral administraton of Lactobacillus spp. W-44, W-44 bead, J-124 and J-124 bead

in the experiment 2

Control W-44

W-44 bead J-124 J-124 bead

Bacterial groups
Before After Before After

Before After Before After Before After

Enterobacteriaceac 7.9+0.68 6.6+1.14 79+127* 68+156* 7.8+0.72 67+1.03 76+086 51+087 73183 651167
b

Salmonella 3.9+0.07 - 53+1.59 -
Streptococcus 82053 62+192 88x069 8.1+048
Yeast 49+1.19 50x£1.87 3.6+£0.85 5.0+2.15
Bacillus - 6.3+0.00 - 6.0+ 0.06
Lactobacillus 80+1.03 83x+036 82+0.57 9.0+0.34°
Bifidobacterium - - - -
Eubacterium 83+0.62 84099 82+035 82%0.18
Bacteroidaceae 91+028 891027 89+0.69 85+£042
Peptococcaceae - - - -

3.7+£0.21 - - -
86+0.66 66+187 87+£022 821033 89+0.72 65+1.50
33+0.00 47+1.15 34%£0.14 35£1.11 41+£0.00 45+2.00

6.5+ 1.84 -

3.1£1.20 3.9+0.00

6.0+ 0.00 6.1+0.21 6.0 +0.07

82+0.56 92+021° 7.6£096 87+0.34° 8.0+0.73 87023

79+092 88+042 84+091 85+£030 81035 84+0.50
8.8+040 92+0.07 89+£039 84+054 88+033 9.0+0.62

C. perfringens 56+140 - 58+1.36 - 59+0.00 - 6.8 £0.00 -

Clostridium spp  6.7+1.13 73+£0.00 72+1.03 83%+000 791000 7.7£058 7.7+1.13 - 7.0£0.00 8.1x0.07

Megasphaera - 69+103 58£0.00 734035 71+£0.70 - 591000 62+0.00 - 7.0+ 0.00
Total counts 94+028 92+0.19 934076 92+028 92+028 96+0.13 9.6+£0.13 92+0.13 921£0.13 941028

* Mean + S.D. of log10 counts of bacteria/g of feces; ® Not detected; ¢ p < 0.05.
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Z}z} 904034 2 92+0.212] #<rE l%-oqzw] 1) 3} %gqm
A HE JeERNITHTable 4). J-124 75 So2oXe
A9 Lactobacillus®] 223 S7HE BRIT T SR U}(p<
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e FAY & YoM, ojs} e A fUH FAFY
FEEAV) AREAF D ARLTE A E) JFL ]
ALz FZEU. o T 72 AFe Muralidhara 5(19)°]
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o5 x| o] dFAF] St AlREse] N 2 Ik

o] g2 o] AU, AAPZAY ] HIE7} thzatol) H]E)
rthh e S B BAsky Qo)

AaA el AFEA7A deiXe g8 7] 947 J
PEQA T, 1 Fol|A ZAAZH ) A (Competitive exclusion)®l]
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AA gk AARuA 713 FHFEEE e A ot
2 AAay o2 AL o] AAE VAR AR F
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