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ABSTRACT ! Two experiments were conducted to investigate the effects of feeding single or combined probiotics
on performance and intestinal microflora of broiler chicks for five weeks, Diets based on corn and soybean meal
contained 21.50, 19.0% CF and 3,100, 3,150 kcal/kg ME for starting and finishing period, respectively. Lactobacillus
salvarius isolated from chicks intestine (LSC), Lactobacillus salvarius isolated from piglet(LSP), Bacillus polyfer—
menticus (BP) were fed with alone and mixed ones at the level of 0.21 and 0.1% in experiment 1 and 2, respective —
ly. Three hundred eighty four chicks were randomly assigned to eight treatments with four replicates of 12 chicks
each per treatment. Weight gain, feed consumption, feed conversion ratio (FCR) were weekly measured for 5
weeks. The number of intestinal microfiora was examined at the end of experiment. In both experiments, weight
gain of chicks fed probiotics tended to be similar or higher than control, but was not in LSC+I.SP treatment. Feed
intake was riot consistent among treatments. In experiment 1, FCR of chicks fed LSC alone was the lowest of all
treatments, whereas it was significantly higher in LSC+LSP treatments than control (P<(0.05) . In experiment 2, LSP
supplemental groups tended to increase FCR compared to the control. The number of ileal E. coli was the lowest in
LSP alone treatment of experiment 1, whereas cecal E. cofi was higher conicentration in probiotics supplemental
groups than control. Total Lactobacillus of chicks fed probiotics was decreased in ileum, but was no consistency n
cecum. In experiment 2, ileal total veast tended to be higher in probiotics supplemental groups except LSP alone
supplement than control. Total Lactobacillus of chicks fed L3C or L5P alone treatments was significantly higher
than control{P<0.05).
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Table 1. Basal diet composition

Ingredients Starter Finisher
(0~3wks) (4~5wks)
_____________ Oy e
Corn 59.44 67.05
Sovbean meal 26.59 18.77
Corn gluten 7.37 7.90
Tallow 3.00 3.00
TCP 1.75 1.28
Limestone 0.95 1.13
NaCl 0.42 0.40
Lysine 0.16 0.24
Methionine 0.12 0.03
Vitamin premix! 0.10 0.10
Mineral premix? 0.1C 0.10
Total 100.00 100.00
Chemical Composition
ME (kcal/kg) 3,100 3,200
CP(%) 21.50 19.00
Methionine (%) 0.50 0.38
L.ysine (%) 1.10 1.00
Ca(%) 1.00 0.90
P{%) 0.45 0.35

! Provided per kilogram of diet : vit A, 5,500 IU; vit Dsa,
1,100 ICU; vit E, 11 U vit Byg, 0.0066mg; rinoflavin,
4.4mg. pantothenic acid, 11mg(Ca—pantothen—
ate:11.96mg); choline, 190.96mg(choline chloride
220mg); menadione, 1.1mg{menadione sedium bisulfite
complex 3.33mg); folic acid, 0.55mg: pyridoxine, 2.2m
(pyridoxine hydorchloride, 2.67mg); biotin, 0.11mg;
thiamin, 2.2mg{thiamin mononitrate 2.40mg):
ethoxyquin, 125mg.

! Provided the mg per kilogram of diet : Mn, 120; Zn, 100:
Fe, 60; nCu, 10; 1, 0.46: Ca, min: 150 max: 180.



Ryu et al. : Effects of Feeding Single or Multiple Probiotics on Broiler Chicks 43

AFe FElA grekew T2, T3, T4 AZ=P A
= 74z} 0.1%2 Arlste] Al AFFr) 22 LSC 10°,
LSP 10% BP 10%fu/g diet7} H =% 3t oH
T5(L.SC+LSP) &t TH(LSC+RBP), T7{LSP+BP)& 2%
o AFAE 47 0.05%% EFER L T8 359 Ao
AZ 712} 0.033%2 E3stdnt FAAE F)stelA
Te 193 7 RossE o #3519 o0 v = 74
Zo] vl E WA T Abduiels A 1% FUE
W o g Aldstg on] SEALRE HE 15 TU3A )
gralth{Table 1).

3. ZAte=

1) HES, ARHFE Y MERTE

A AN AFE T AT Az AAZE
Pl AR AGE A FHA eE R Abaat
€ FHAske] T ER AAER TEE ARAHFT
TAFLE o] AR

fe

o o J

s AFgEYoR B4
203 s g AR (A8 D) w3 08 (48 2)
AN g2 e lge FEHCT $AT T 2FH 494

Z=8}o anaercbes, Lactobacillus spp., veast, E. colig]
3 Zzt 437 $iste] Favl] Aol HEFF . Lac—
tobacillus spp., veast, E. coli®] &5 &3 &=+ 22

Rogosa agar (Difco}, veast morphology agar (Difco),

MacConkey agar{Difco) & ©]-&35le] 37Tl ] 24A7F
(Lactobacillus spp. 484170 %qk 714 e 2 wlakslsl
t}, Anaerobest anaerobic agar(Difco) 9} GasPak®
system(BBL) £ ol-&5}lo] 37T oA 24413 5= 8714
o wjoks &, 717 ] FRuA| oAl colony ] FE A
seith =AM uAEe] == AEEIE FH3ke] viebd

TEABE FHER FAHR D, AT FAEA
zto]= SAS program (1996) 8] ANOVAZ ©]-&3te] 4t
22 A8t 2™ Duncan' s multiple range testel] 2
slo] 2El-Ezke) BAAQ Aelg 7 oA tH(Steelt
Torrie, 1980).

4t 3 uE

¥

1.8 1

AT A L] gl gl E5t Fofrt Y4k ol m)A=E e
Table 2o Wehigict. ZAl%E A ARF7)0e] B4
el vrehdf Al dskth ARS A7) Fr)A 3%
2 =% Arksl T8 2z 747.94, 944.74g2 2 & A
2] ol Hgle] £2 AFS vehisiey, LSPeY 3
T} 718,54, 948.05g2 2 Al vhebdcl o2 # AFE
A# 294 LSP @ &2 BP9} EFgolT o] FAHEC]
=2 dAne WA s}, Bhatt 5 (1995)3% Mohan &
{1996), Nahashon 5 (1993)& QA2 Foiel 28] =
Aexo] @ABA Zrreleivta 890 ©v] Buenrostrogh

Table 2. Effects of feeding single or multiple probiotics on performance of broiler chicks (Expt. 1)

Weight gain (g) Feed intake (g) Feed/gain
Treatments

Starter Finisher  Total Starter  Finisher Total Starter Finisher Total
T1(control) 712.80 920.31 1633.11 973.13 176531 2738.43 1.366  1.919° 1.677°
T2(LSC) 665.94 97330 1639.24 90955 1769.19 267874 1.365 1.818c 1.634°
T3(LSP) 71854 948.05 166659 971.83 1806.87 Z2Z778.70 1.352  1.908" 1.668"
T4 (BP) 707.48 93949 1646.96 998.63 1779.05 2777.69 1.411  1.894% 1.687°
T (LSC+LSP) 713.91 884.00 1597.50 967.80 1839.20 2807.09 1.3565 2.081a 1.757°
T6(LSC+BP) 709.19 943.88 1653.06 979.87 177242 2752.29 1.382  1.881% 1.666°
T7(LSP*BF) 724,48 937.80 1662.29 994.89 179890 2793.79 1.3756  1.820° 1.681°
T8(LSCALSP*BP) 747.94 944.74 1692.69 1015.20 1829.54 2844.74 1.358 1.837° 1.681°
Pooled SE 6.06 8.03 10.89 B.72 11.45 17.44 0.007 0.014 0007

ab Means with the different superscripts within a column differ significantly (P<0.05) LSC : Lactobaciilus salivarius isolated

from chicks intestine L.SP : Lactobacillus salivarius isolated from piglets intestine BP ! Bacillus polyfermenticus.
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Table 3. Effects of feeding single or multiple probiotics on intestinal micfroflora (logio CFU) of broiler chicks (Expt. 1)

Treatments E. coli Total Lactobacillus
lleum Cecum Rectum lleum Cecum Rectum

T1 (control) 7.035 7.104° 7.487¢ 8.980 8.537 8.631
T2(LSC) 7.165 7.218° 7.100% 8.751 8.764 8.869
T3{LSP) 6.858 7.434P 8.868% 8.833 8.173 8.462
Ta(BP) 7.159 8.108* 7.218< 8.131 8.099 8.295
T5(LSC+LSP) 6.699 8.400° 7.482¢ 8.478 8.374 8.341
T6(L.SC+BP) 7.736 8.590¢ 9.012% 8.133 8.526 8.621
T7(LSP+BP) 7.626 8.416° 3.474"° 7.507 8.483 7.979
T8(LSC+LSP+BP) 7.757 8.233 9.281* 8.419 8.790 8.611

Pooled SE 0.111 0.128 0.181 0.135 0.072 0.099

a7¢ Means with the different superscripts within a column differ significantly (P<0.05).
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Table 4. Effects of feeding single or multiple probictics on performance of broiler chicks (Expt. 2)

Weight gain (g) Feed intake (g) Feed/gain
Treatmentis

Starter Finisher Total Starter Finisher Total Starter Finisher Total
T1 (control) 709.95 87048 158043 951.42 172937 2680.79 1.340 1.991 1.697
T2(LSC) 713.89 90374 161764 94927 1766.36 271563 1.329 1.958 1679
T3Sk 723.14 90521 1628.34 97042 1801.80 277222 1.342 1.996 1.704
T4(BP) 703.20 94240 164560 941.78 1783.60 272538 1.339 1.897 1.658
TH(LSC+LSP) 721.96 860,04 1581.89 956.82 175543 271226 13256 2.041 1.714
T6(LSC+BP) B97.756 905.15 1602.89 931.95 1740.30 2672.26 1.336 1.9256 1.668
T7(LSP+BP) 729.74 87828 1608.02 969.33 1797.25 276658 1.328 2.064 1.723
T8(LSC«LSP+BP) 703.18 90255 160573 93786 176644 270430 1.333 1958 1684
Pooled SE 4.715 12.291 14.033 6.496 14942  19.842 0.002 0.018 0.007
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Table 5. Effects of feeding single or multiple probiotics on intestinal microflora(log o CFU) of broiler chicks (Expt. 2)

Treatments lleum Cecum
Sal E.coli Yeast Lact Ana Sal E. coli Yeast Lact Ana
T1(controt) 6.358 6804 7.252 7.907° 8512 5699¢ 7554 7.673 8.257 8532
T2(LSC) 5609 7422 7.541 8.612% 8772%® 7315° 7544 7766 8.162 8.440
T3(LSP) 6301 7.054 6.890 8.643* B.782® 7.185* 7.617 7.797 8.397 8.539
T4(BP) 6.013 8011 7.867 8194® 86199 {000> 7.903 7.833 8122 B517
TH(LSC+LSP) 7.185 7515 7.637 8.309® 89777 6.519° 7.362 7.109 7.969 8.258
T6(L.SC+BP) 7.226 7.221 8194 7.,181° 8496 6479 7772 7.607 7.8957 B.282
T7(LSP*BP) 6.912 7.394 7.988 B8.326® 38760® H.544" 7259 6711 7.734 8333
T8(LSC*LSP+BP) 6.751 7.310 7.708 7.892> 8.249¢ 6.000% 7.642 6.811 8.104 8.446
Pooled SE 0.170 0.122 0127 0105 0.057 0.123 0109 01256 0072 0.044

Sal : Salmonella: Lact @ Lactobacilius: Ana | Anaerobes

a7¢, Means with the different superscripts within a column differ significantly (P<0.05).

w78 EEFe] 28 U Q7vt FFe) ad Ao
2 A2 ol9ex LSCE LSPe EdFo| e v
A el Toff vlare] dekom 29l v==Etl=d] o]
H e 912 A WA 7)Qshs ReE AARAT A
B e A5HI) o LSP T T2 EFFe] 79 T3
& T5, T7elA ZHz} 970.4, 556.8, 969,32 2 %A et
o AR F7]ol% T7o] 1797.3g92 E3tH(Table
4). AHg A 7173 AlEAHHE LSC+BPSF LSP+BP#
ATE A3 AAAFA T 2T Ry 2 AR 4
SRAARE M7kl AR AAels fAdTh AFSR7]
AtEQTEL LSP gd F& £ g7 T2, 169
LSP+BP &3 FedF¢]l T7e] Z+zk 1.329, 1,325, 1.328
o2 @2 A% RloY, F7d= BP @Y F9 <
T47} 1.897=% 713 AMAH = AFS BEAR A 730

ZAZ &olE 19 H ALFZ) AR TES
LSP 9 £ E3 Fofold dmpri} gtors
LSP 5= A2 Al27& Al Fdko] gldsS Al
Abgre), o)) el v AEA g7 dE2Tel Hlste] A
BEoTg0] HdE= A2 ngog AgA Foiz A
FEEE A8t Tortuero$t Fernandez(1995) 2
Byl dAF}, QA Foidd A Fu vBE #FY
3= Table 50 vyellc), A2 da) a== 3]alel ] 1LSC
2} BP &4 Fol7¢l T29 T47} Z+2) 5699, 601322
RZFR o kA g 2 g7k FAARL 2polv flleH,
WAl = 7o gl chE A thaTRl T12) 5.699¢f vlsk
o] Ay G A Verkth 28y BP 9l g
Tl T4E Amde)l 574 LSCo LSP ©hel Fof e vk
o] AAFA TR 2T E(P<0.05) otvlE BPE =

Table 6. Effects of feeding single or multiple probiotics on performance of broile chicks

Treatments Weight gain (g) Feed intake (g) Feed/gain
Expt 1 Expt 2 X Expt 1 Expt 2 X Exptl Expt?2 X
T1{control) 1633.11 1580.43 1606.77 2738.43 2680.70 2709.61 1.677° 1.697 1687
T2(LSC) 1639.24 1617.64 162844 2678.74 271663 2697.19 1.634® 1.679 1.657
T3(ISP) 1666.59 1628.34 1647.47 2778.70 277222 277546 1668° 1704 1.686
T4(BP) 1646.96 164560 1643.28 2777.60 272538 2751654 1.687° 1.658 1.673
T5(LSC+LSP) 156790 1581.99 158995 2807.09 271226 275668 1.757* 1.714 1.736
T6(LSC+BP) 1653.06 1602.89 1627.98 2752.29 2672.26 271228 1666° 1.668 1.667
T7 (LSP*BP) 1662.29 1608.02 1635.16 2793.79¢ 2766.58 2780.19 1.681° 1.723 1.702
TS(LSC+LSP=BP) 1692.60 1605.73 1649.21 284474 2704.30 277452 1.681° 1684 1.683
Pooled SE 10.89 14.03 17.44 19.84 Q.007 0.007

ab Means with the different superscripts within a column differ significantly (P<0.05)



16 FANE DD @ ER ATAY Foirt Ao v]AE 9

dighe] iAo gae njAAeR Azl B A3l
FAAM AEA2 o2 A Frde} ) 24 A
2] 72 A3+= Dunham $(1993)2) ¥ sl AxFv}) E
coli= E 7oA BP &g §379) T47F 80112 7%
Zolon] thx7<l T1o] 6.804Z 714 o4 vlebda =
ZAel M E T47} 790302 AlY Fgtow, T7e] 7.259%
7H G Vel AE 13 22 A8 miwshd A
ol FHZ A i =5 28y Vs AEE B
£ ol § Ao Qv F92 di@3we] o T
= 9lthE Baba(1991) 2] B.el whtfe] A ake Hich &
B2 3Aeld BP B &2 EFFTY T4, T6, T7,
T8o) ztz} 7.867, 8.194, 7.988, 7.708 2 A velst o
Wael A e BP @Y 3379 T4l AlY =skch &3l
A FAE-E T3o)A tlz=ol) v]3te] 864322 @A EHA
Z7betgl o o (P<O.05), T2, T4, TS, T7alA 52 A%
Bt} maels= T37}F 8.3972 & AF¢e Bgor}
g7kl FAAEL aleol= gk el Hrldae
TH7F 89772 diz ol H|ste] AAFA Friehe e
(P<0.05) T2, T3, T4, T7e] 22} 8.772, 8.782, 8.619,
87602 % v}t 52 AFS 2T, WA e A
o]7} glglh. Bl A BP vl 3 EEFo T T4, T6
T8E 37l A FAkte] 71 thE A2 Tl viste] e
A el £ A7F AaAY SoE /e 3
71/d el S7ME HgTel das A fA ke AR
Hr[gTe) ket fdwel S A7 39 7
sl Fuller{1989), F44x) 9h&4(1998) 2] Raust
A=), 2t 2 Tl e Thas gt Zo
2 ol HeTg Fo Fel g Aot Alg HejA ok
A e Alr e Zo)

2 A7e] g3 FAE2 AHelTiied FAHA zelrt
WDAA G LSC, BPg LSP 3% EgFoi+ (A3 132 BP
T (AE 2) oA HE A ] Fol vlEke] > TS B
Ak, LSC+LSPFAT A SA%2E 48 13 2004 %
Zh =] nu)she] gk oleet A<l A wiH
o 71918 Ao 7 AR} AlRQTELS Zhzte] dH
A LSC 9 (A8 1) £2 LSCHBP 9T (AY 2)71
2 APl vte] s = AFE 1R AR A7
of FAIF Alole= At AW E. coligl F4bd = 3
el A QA 2] HIIR dEAde) gAY EE D Stk
B AEe HochAd 2). Bakelt Zideb= ohE A
e vste] iAol Frteke AEE WERAAE
(¥ 1) d3ge] At 2). olAA% AAHe ATA

9] Fofel 23| S oAt A Felde T8 F
ZHA RO Bashs dAEtA] ¢Fsie ™ (Baba B, 1991;
Fuller, 1689: 228 7, 1986 #2847 ¥&4, 1998),
Fold 4T &l nebA el fodae PEEE o
ZA vebd 7 55 AT

<)

FIENEER 0 2 A&t 72 A e S5 o
AFE sl e, A A7) 379 F7] 2570 &
ke zbzk 21.50, 19.0% % e, MEE 3,100,
3.150 keal/kge 2 3igith. £ A @elA s HA19] 274
A A [ actobacillus salvarius(1.8C), o] §-% o =
28] AAellA AYdEl Lactobacillus salvarius (LSP),
Bacillus polvfermenticus(BP) & 438 13} 2+ o] &3
th Ay 1o AR Fr) 105 cfu/ge] XS A A
T2 021%% 315oH AF 294+ 0.1%E Fo9st
Hoh Al tE 2T, 0.21% LSC, LSP, BP, #FEH=E
0.105%% A7}5k LSCHLSP, LSCH+BP, LSP+BP, #3F
HE 0070%E L3 LSC+LSP+BPR 5. T A1€
Holg] = A2]Td 480 44bE 0 2 viEg 1044 &
Aletddnl FAlE AledAE, AR T E (FCRE 57
HE 553 ZAbErd oy, AE ZE el A v|AdFe
FE A HE 13 244 A2 LSCe LSP
EEFoFE A AwA Hz]TeH ool vl ke
vlsb AL w2 AEE BeA|gk He]TFed FAE
Aol 7k Gt AMEA HFE AT A Fol el =8
o} 2 ko] URLARE LPAe] /lAvh AE 144
LSC 2 A7 AHE a7 80| B8 AHEl7F Ad 2
SA R LSCo LSP Z&5ol 75 vlad+oll Hlste] A3}
A=A eEFRTHP<0.05). 28 20 LSPAE Htd
S TelA el vlsle] AlR e T ES B2 AFTS
Bk 48 14 e oigdd 2 LSP 3 Ao+
oflA MY wgton Btz AEH FolFedlM iz
TR kol 3 3A fkd e g2 R AT A
wolFeollA wWaker madelA = Yol gtk Hd 2
oM e AR LSP A 7TE A ATA &
AFNA dETEY 2L AEFS weloH, AT
LSCo) LSP sl FrellA] tz=7RBut dAsA =%



Ryu et al. : Effects of Feeding Single or Multiple Probiotics on Broiler Chicks 47

(P<0.05).
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