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A Comparison of Feeding Lactobacillus and Virginiamycin Influence on
Performance and Intestinal Microflora of Broiler Chicks

S. H.Kim, S. Y. Park, D.J. Yu, S. J. Lee and K. S. Ryu!
Division of Poultry, National Livestock Research Institute, 253 Gyesan-dong, Yusung-gu, Daejeon, Korea 305-365

'Department of Animal Resources and Biotechnology, Chunbuk National University

ABSTRACT ! This experiment was conducted to investigate the effect of feeding two strains of Lactobacillus and
virginiamycin on performarnce, nutrients digestibility and intestinal microflora of broiler chicks{Abor acres X Abar
Acres) were randomly allocated into six treatments with four replications for five weeks. Control{no supplement),
0.05% virginiamycini{VM), Lactobacilius crispatus avibrol (LC), Lactobacillus reuteri avibro2(LR), LC+0.05%
VM(LC+VM), LR+0.05% VM(LR+ VM) were supplemented into basal diets, which contained ME 3,100 kcal/kg
and CP 22.0, 20.0% for starting and finishing period, respectively. Weight gain, feed intake and feed conversion (FC)
were weekly measured. Nutrients digestibility, intestinal microflora and fecal noxious gas were examined at the end
of experiment. Weight gain of chicks fed Lactobacilius or VM was significantly higher than control (P<0.05). Feed
intake increased significantly in those supplemental groups(P<0.05). FC of chicks fed Lactobacilius or VM signifi—
cantly lower than control(P<0.05). Digestibility of crude protein, calcium, and phosphorus improved significantly in
alone or combined Lactobaciilus treatments (P<0.05). Whereas DM, crude fat and ash digestibility were not statisti—
cally different. Feeding Lactobacilfi tended to increase the total Lactobacillus spp. in ileum at one and three weeks
of age (WOA) and showed significantly higher in cecum than control at 5 WOA. Total veast were not shown differ —
ence at 1 and 3 WOA, but significantly increased at 5 WOA (P<0.05). The ileal and cecal anaerobes were started to
increase from the first WOA. Fecal NH; gas tended to decrease in Lactobacillus treatments compared to that of
other treatments.

(Key words ! broiler chicks, Lactobacillus, virginiamycin, performance, intestinal microtlora, NHs gas)
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Tl REEQ FFEE SFA 8 WAl FE Lacto—
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(VM) & ol gslsict A AE 58484 Alas Foit
| 27 (None) & 0.05% VM E7H (VM) , 8841 AFR e
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‘Table 1. Ratio and chemical composition of basal diets

T olalell Folatgl o m, AlaFela] A ARSI,

3. Atgkgta)

HAE5L dFARE 3997k 244 A F 40;4%T
Bl 793 7R = 23417 A5 0 147 &%, o] F5E AH
ZgA7A RNTEFEE 1L12DE AA ST Wals
19% ) ND+IB E&H4 13 "R ED, 2FHAe
ND+IBE &4dFsiged, 1, 358 BD Hils &
FAFG oY, 7lERA R E HAV|edT 4 7S
< gy o) e3ke] dAsks T

A ANAs FEEE Ao, wad 3
AR ZA8e) 598 BEAF 2 70 FAFe |
Bk ARARTE T A QS ARFATT

£ 2-3 A 02 FolAlg AHAAN Y ARFEUT

Starter (0 to 3wk}

Grower (4 1o Swk)

No added antibiotics Added antibiotics No added antibiotics  Added antibiotics

Ingredients (%)

Corn 53.31 53.19 61.64 61.54
Soybean meal (CP 44%) 33.91 33.93 27 .88 27.91
Corn gluten meal {CP 60%) 4.00 4.00 4.00 4.01
Carn oil 4.73 4.77 3.06 3.09
DL —methionine (50) 0.27 0.27 0.08 0.07
L—lysine (30) 0.01 0.01 0.05 0.05
Limestone 2.00 2.00 1.23 1.22
TCP 1.02 1.02 1.31 1.32
Salt 0.25 0.25 0.25 0.25
Vitamin—mineral premix! 0.50 0.50 0.50 0.50
Virginiamycin - 0.05 - 0,05
Chemical composition®
ME (kcalkg) 3,100 3,100 3,100 3,100
CP (%) 22.00 22.00 20.00 20.00
Ca(%) 1.00 1.00 0.80 0.90
NPP (%) 0.50 0.50 0.35 0.35
Methionine (%) 0.50 0.50 0.38 0.38
Lysine (%) 1.10 1.10 1.00 1.00

L Contained per kg diet @ Vit. A 1,600.0001U, Vit. Trs 300,0001U, Vit. E 8001U, Vit. K3 132mg, Vit. Bz 1,000mg, Vit. Bia
1,200mecg. niacin 2.000mg, pantothenate calciumn 800mg, folic acid 60mg, cheline c¢hloride 35,000mg, DL~methionine
6,000mg, iron 4,000mg, copper 500mg, manganese 12,600mg, zinc 9,000mg, cobalt 100mg, BHT 6,000mg, iodide 250mg.

2 Calculated values.
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Table 2. Effects of supplemental Lactobacillus and virginiamycin on body weight

Treatments!
1 day
Nane 42.0
VM 41.7
LC 41.7
LR 42.4
LC+VM 41.9
LR+VM 42.3
SEM 0.662

Weeks of age

1 2 3 4 5
———————————————————————————————————— (g} o

119.9° 308.3° 633.4° 1,005° 1,395¢

130.1%0 342.3® 702.4° 1,118° 1,539
126.22 3235 668.6% 1,105° 1,526°

126.3% 333.3° 697.52 1,101? 1,5120

133.8° 341.7¢ 692,82 1,114% 1,587¢

134,97 343.1° 701.0° 1,092° 1,565%
7.063 15.324 33.305 45.318 32.205

L VM : virginiamyein, LC : Lactobacillus crispatus avibro 1, LR © Lactobacilius reuteri avibro 2.

a7t Means with different superscripts in the same column are significantly different at P<0.05.
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Table 3. Effecis of supplemental Lactobaciflus and virginiamycin on body weight gain by week

Weeks of age

Treatments®
1 2 3 4 5
T (g) ————mmm S

None 78.0° 188.4" 325.1° 371.7¢ 394.3°
VM 88.4% 212.0° 360.3° 415.5% 420.7°

LC 84,5% 167.3% 345,08 436.42 420.9°
LR 84 (pb 207.0° 364.2° 403.3° 411.2%
LC+VM 91.9 207.9° 351.24 421.1% 473,47
LR+VM 92.6° 208.22 357.9° 350.9% 473.42
SEM £.905 0.279 12.323 18.749 15.018

L YM ¢ virginiamycin, LC @ Lactobacillus crispatus avibro 1, LR © Lactobacillus reuteri avibro 2.

a7¢, Means with different superscripts in the same column ate significantly different at P<0.05.

Table 4. Effect of supplemental Lactobacillus and virgimiamycin on feed intake

Weeks of age

Treatments’
Otol Oto 2 Oto 3 Oto4 Dtob
—_— T {g/chick) —-——mmmv -—

None 98.4° 369.3° 853.9° 1578° 2675°
VM 111.1° 408.0° 901.52 1666° 2713k
LC 100.7%" 397.8° 906.9° 17562 2733™
LR §9.42 400.72 a24.28 1817° 2754
LC+VM 104.520 408.1# 923.7° 18482 2837°
LR+ VM 103.4% 405.1° 930.5° 1809° 2778%®
SEM 7.424 18,193 25518 34.740 47.712

Y, ¥M : virginiamycin, LC : Lactobacillus crispatus avibrol, LR : Lactobacillus reuteri avibro?2.

27 Means with different superscripts in the same column are significantly different at P<0.05,
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Table 5. Effects of supplemental Lactobacilius and virgimiamycin on feed conversion

Weeks of age

Treatments?

Otol Oto 2 Oto 3 Oto 4 NDto 5

None 1.2612 1.387%® 1.443° 1.639% 1.9722
VM 1.261° 1.360° 1.364° 1.548" 1.812°
LC 1.195° 1.412° 1.4472 1.6907 1.8420
LR 1.185%¢ 1.377% 1.411% 1.7172 1.874°
LC+VM 1.139b 1.362° 1.4209 1.725° 1.836°
LR+VM L.117¢ 1.347° 1.413% 1.7232 1.825°

SEM 0.048 0.027 0.033 0.056 0.039

VM : virginiamycin, LC : Lactobaciilus crispatus avibro 1, LR ! Lactobacillus reuteri avibro 2,

2~¢ Means with different superscripts in the same column are significantly different at P<0.05.

Table 6. Effects of supplemental Lactobacilius and virginiamycin on digestibility

Weeks of age

Treatments’
Dry matter Crude protein Ether extract Crude ash Ca P
——————————————————————————— (%. DM basis) —---————mmmmmmem

None 80.1 £8.9° 80.0 51.4 £9.3%0 62.1°
VM 80.9 69.5° 80.2 51.2 58.9° 66.5%

LC 85.5 75.4% 36.0 54.3 74.07 64.4°

LR 82.0 £9.1° 82.9 58.5 75.32 69.7°
LC+VM 85.7 78.3° 83.1 55.0 £9.5% 70.0°
LR+VM 83.1 73.4% 80.2 53.1 66.3% 65.8%°
SEM 3.450 3.3b4 3.645 3.974 3.349 2.548

1 VM : virginiamycin, LC : Lactobaciilis crispatus avibro 1, LR : Lactobacillus reuteri avibro 2.

ab Means with different superscripts in the same column are significantly different at P<0.05.
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Table 7. Effects of supplemental Lacfobacillus and virginiamycin on NHj gas emission from manure

Treatments! Oh 24h 48h 72h 56h 120h 144h 168h
——————————————————————————— (ppm) -—- - -
None ND ND 31.7° 217° 1,175 1,225% 1,1502 863*
VM ND ND 20967 5632 975k 1,000° 875 8750
LC ND ND ND 45¢ 365° 788° 925k 900°
LR ND ND 12.5° 173" Ba8" 838° 725¢ 8752
LC+VM ND ND ND 1° 68¢ 1854 6254 8757
LR+VM ND ND 2.79 1°¢ 1008 2254 413¢ 775
SEM 0 G 0 40.04 83.23 104.91 121.54 95.12
L VM : virginiamycin, LC : Lactobacillus crispatus avibro 1, LR : Lactobacillus reuteri avibro 2.
278 Means with different superscripts in the same column are significantly different at P<0.05.
Table 8. Effects of supplemental Lactobacillus and virginiamycin on intestinal Lactobacillus spp.
Treatments! Hiam Cecum
1 week 3 week 5 week 1 week 3 week 5 week
————————————————————————— (log 10cfu/g content) —— --
None 6.9174 7.646b 7.556P 8.721° 8.926% 8.593%
VM 7.2214 7.301°¢ 8.79G% 10.529* 8.755° 9.287%
LC 9.5782 10.0214 8.003° 10.703* 9.301%® 8.409°
LR 7.300¢4 9.115%¢ 7.540° 10.383* 9.859° 8.124°
LC+VM 8,333bc 0.482% 8,525 10.3127 9.5088b 8.3528
LR+VM 8.726% 8.519%¢ 9.548° 10.548% 9.548%® 10.2182
SEM 0.630 1.052 0.871 0.393 0.553 0.834

1 VM : virginiamycin, LC : Lactobacillus crispatus avibro 1, LR | Lactobacillus reuteri avibro 2.

a~d Means with different superscripts in the same column are significantly different at P<0.05.
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Table 9. Effects of supplemental Lactobacillus and virginiamycin on intestinal yeast

[lium Cecum
Treatments?
1 week 3 week 5 week 1 week 3 week 5 week
------------------------- (log 10cfu/g content) -
None ND 7.161 9.979 7.774° 7.191¢ 8.954°
VM 7.712 8.054 0.2664 7.9128 7.5970¢ 9.603%
LC 9.000 7.560 11.175° 10,151 8.593™  11.025%
LR ND 8.308 10.987%® 10.9942 9.7007 11.244*%
[LC+VM 7.000 7.270 10.3933%¢ 9.226% 9.253% 10.835%
LR+VM 9.000 7.338 10.290b 10.168% B.926%® 10.923%
SEM 0 1.387 0.461 1.232 C.875 0.652
L yM : virginiamycin. LC : Lactobacillus crispatus avibro 1, LR © Lactobacillus reuteri avibro 2.
a~d Means with different superscripts in the same column are significantly different at P<0.05.
Table 10. Effects of supplemental Lactobaciilus and virginiamycin on intestinal anaercbes
Treatments! Hium Cecum
1 week 3 week 5 week 1 week 3 week 5 week
------------------------- (log 10cfu/g content) —— —mmmmmmmemeem
None 7.259¢ 7.575° 8.586° 7.783¢ 8.401° g.128°
VM 7.897% 8.632:0 9.244b 10.154%® 8.807% 9.196°
L.C 11.259%® 8.800%® 10.719%® 9.975" 9.084%® 11.336%
LR 11.9542 9.219%" 10.464% 10.826% 9.886° 11.070°
LC+VM B.239b 9.65607 10.832° 10,575% 0.648% 11.216°
LR+VM 0.3893k¢ 9,167 10.339% 12.049¢ 9.5512 10.966°
SEM 1.300 0.936 0.844 1.002 0.629 0.321
1 WM : virginiamycin, LC : Lactobacillus erispatus avibro 1, LR ! Lactobacilius reuteri avibro 2.
27¢ Means with different superscripts in the same columnn are significantly different at P<0.05.
2 943 AP FAE A0 AN, TR FF 3] 93 T folw AR £ 8E AAJES &
= 72 47k ke tlzTel vlate] Z7he) Hol 2 e E§ Bakw 4wt
o 4 gloh. WAe) A9 2AvE AR S0} Srkehe
a%°=?%mﬂﬂ%4ﬂ%ﬂﬂiﬁﬂ%ﬂlﬁﬂﬂ
o 27 veldch faEE Fold A Tel AR T H o

7Z}7F 2A vdehls s B F UrkP0.05). & oﬂH
F72 42 aRe U Srtetks AL ANE 5
(2000) & ¥ 318} % Lx)5H= dato|c}

#7147 HEH= Tabie 109 el dzpel o] 373
7} matel A VMEZITE A2 % 2E A7) dfz7el
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of ot
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HA 252 43 f2
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