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Effects of Supplemental Lactobacillus on Broiler Performance
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ABSTRACT ! This study was conducted to investigate the effects of feeding various Lactobacillus on performance,
nutrients digestibility, intestinal microfiora, and fecal noxious gas of broiler chicks. One thousand eighty one day old
male broiler chicks were fed into Lactobacillus crispatus avibro 1(LCB), Lactobacillus reuteri avibro 2(LRB), Lac—
tobacillus crispatus avihen 1 (LCH), and Lactobacillus vaginalis avihen 2{LVH) at the level of 10! and 107cfu/g diet.
There were {our replicates with thirty chicks per pen. Diets contained ME 3,100, 3,100 kcal/kg, and CP 22.0, 20.0%
for starting and finishing period, respectively. Weight gain of chicks fed Lactobacillus spp. tended to increase from
the first week and was higher from 50 to 100g in Lactobacillus treatments than control. Feed intake and feed con—
version were not statisticaily different of all treatments. Dry Matter (DW) digestibility of Lactobacillus treatments
was tended to improve compared to that of control, but was not significantly different. Protein and Ca digestibility
were also tended to improve in Lactobacillus treatments relative that of control. Lactobacilius treatments showed
improved tendency in crude ash and fat compared to those of control, whereas phosphorus digestibility was not
consistency. Nutrients digestibilities of bird fed I.CH were superior to those of other treatments. It showed signifi—
cantly higher in Ca and P digestibility than control (P<0.05). Total Lactobaciflus spp. of birds fed various factobacil—
fus was significantly higher in fleum for five weeks (P<0.05), but was not different at cecum. Yeast was thought to
be not completely attached to intestinal lumen for one week. However, total number of yeast was significantly
increased in cecum and ileum from three weeks old chicks (P<0.05). The number of anaerobes exhibited to ten—
dency the increase in Lactobacillus treatments from one week old of age at both ileum and cecum. Moisture con—
tents of birds fed Lactobacillus spp. was shown from 27 to 30% at five weeks old, whereas it was 38.28% in con—
trol. It decreased approximately 25% in Lactobacillus treatments relative to that of control and shawed significance
between them (P<0.05). Fecal NHj gas emission was significantly decreased in Lactobacillus treatments and main—
tained 1/3 to 1/2 of control{P<0.05). LCH and L.VH treatments were most effective to decrease fecal NHy gas and
especially improved it significantly at the level of 107cfu/g diets compared to that of 10%fu/g diets and
controi (P<0.05). In conclusion, feeding Lactobacilfus spp. increase performance and nutrients digestibilities of
brailer chicks and improve environments of house. Proper supplemental level of Laciobacillus spp. 15 considered
more than 10%cfi/g diet.

(Key words : broiler chicks, Lactobacillus, performance, intestinal microflora, NHs gas)
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Table 1. Ratio and chemical composition of basal diets

Starter Grower
0-3wk) (4~Bwk)
Ingredients (%)
Corn 53.29 61.65
SBM(CP, 44%) 33.91 27.88
CGM(CP, 60%) 4.01 4,00
Soybean oil 4.73 306
Tricalcium phosphate 0.27 0.07
Limestone 0.01 0.05
DL~Methionine 50 2.00 1.22
L-Lysine 30 1.02 1.31
Salts 0.25 0.25
Vit—Min premix! 0.50 0.50
Chemical composition®
ME, kcal/kg 3,100 3,100
CP,. % 22.00 20.00
Ca, % 1.00 0.90
Non—phytate phosphate, % 0.45 0.35
Lysine, % 1.10 1.00
Methionine, % 0.50 0.38

i Contained per kg diet : Vit. A 1,600,000IU, Vit. Dy
300,0001U, Vit. E 800IU, Vit. K3 132mg, Vit. B; 1,000meg,
Vit. Byy 1,200mcg, niacin 2,000mg, pantothenate calcium
B00mg, folic acid 60mg, choline chloride 35,000mg, DL—
methionine 6,000mg, iren 4,000mg, copper 500mg, man—
ganese 12,000mg, zinc 9,000mg, cobalt 100mg, BHT
6,000mg, iodide 250mg.

2 Calculated values.
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Table 2. Effects of supplemental various Lactobacillus strains and levels on body weight in broiler chicks

Lactobacillus® Weeks of age
(cfu/g diet) 1 day 1 2 3 4 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o —
None 46.2 154.8 389.1% 752.6° 1,261° 1,708¢°
LCB10* 48.1 166.5 401.0= 801.7° 1,306 1,764%
L.RB1O* 46.2 161.1 406 .5 786,210 1,320 1,761%
LCHio 457 163.0 409.2%* 787 .6 1,294 1,767
LVHI10? 45.9 153.1 393.72b 764.3% 1,289 1,747abe
LCB1GY 464 166.3 407.9% 7G40 1,301% 1,741%
LRRB107 46.0 158.0 409 6% 797.0%0 1,346% 1.808°
LCH10? 459 164.0 415.7¢ 809.5° 1,329° 1,7828b
LVH10" 46.2 163.5 415.82 796.1%° 1,317%® 1,780%
SEM 0.69 3.14 13.13 20.48 31.80 34.12
None 46.2 154.8" 389.1° 752.6° 1,261° 1,7068
LCB 46.3 166.47 404 5% 797.94 1,304 1,7547
LRB 46.1 159.8¢% 407 .88 790.9° 1,331 1,775
.CH 45.8 163.42 412,00 797.0° 1,304 1,774°
LVH 46.1 158.3% 404 8% 780.9° 1,303 1,7632
None 46.2 154.8 389.1° 752.6° 1,261°F 1,706°
10 46.0 161.4 403.27 786.3° 1,304% 1,7572
107 46.1 163.2 411.92 798 8 1,323 1,7778

2=¢ Means with different superscripts differ significantly (P<0.05).
U LCB: Lactobacillus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Lactobacilius crispatus avihen 1, LVH: Lac—

tobacillus vaginalis avihen 2.

Table 3. Effects of supplemental various Lactobacillus strains and levels on weekly weight gain in broiler chicks

Lactohacifius! Weeks of age
{cfu/g diet) 1 2 3 4 5
,,,,,, [ [ e e

None 108.6 234.3° 363.5° BOB, 74 4597
LCB10* 120.3 234.6° 400,72 504,20 458.6
LRB1G* 114.8 245.5% 378.0% 534,14 4305
LCH10! 117.3 246,20 378 4°° 510.3% 473.0
LVH10! 107.3 240,60 370.6% 524.3% 458.3
LCB1O7 120.0 241.6%° 386.1% 448.9° 439.9
LRB1OT 111.7 251.6 387.4% 548.6° 462.1
LCH107 118.2 251.8° 393.82 519.220 453.0
LVH10? 117.0 252 42 380.2% 521.1% 462.5
SEM 8.509 8.148 18.046 21.701 26.700
None 108.6° 234.3P 363.5° 508.7Y 459.7
LCB 120.24 238.1% 353.4° 501.9° 450.6
LEB 113.5% 248.1° 383.0% 540.38 444.0
LCH 117.7% 248.6° 38507 514 8% 463.0
LVH 11228 246.5° 375.4%® 522.7% 460.4
Nane 108.6 234.3° 363.5° 508.7 459.7
104 115.5 241 .8 383.2% 518.4 453.6
107 117.0 248.72 368.9° 522.0 454.4

ab Means with different superscripts differ significantly (P<0.05}.
Y LCE: Lactobacillus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Lactobacillus crispatus avihenl. LVH: Lac—
tobacilius vaginalis avihenZ2.
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Table 4. Effects of supplemental various Lactobacillus strains and levels on feed intake in broiler chicks

Lactobaciflus® Weeks of age
(cfu/g diet) 0~1 0~2 0~3 0~4 0~5
- ———gfehick -

None 128.0 454 20 954.1 1,682 2,582
LCB10? 136.3 476.3% 9982 1,751 2,661
LRB10¢ 133.2 474.5%® 977.6 1,715 2,611
LCH10* 133.3 4738 995.9 1,739 2,649
LVH10* 123.5 457,47 961.4 1.696 2,597
LCB10Y 133.7 4748 997.5 1,739 2,644
LRB10Y 131.0 467.0% 989.0 1,691 2,574
LCH10? 134.7 481.4° 1,014.6 1,770 2,683
LVH1(’ 1345 475.6% 997.0 1,724 2,626

SEM 7418 13.344 34.335 64.141 85.010

None 128.0 454.2" 954.9b 1,682 2,582

LCB 135.0 475.5° 095,33 1,746 2,654

LRB 132.3 471.3% 982.50 1,705 2,595

LCH 133.9 477.0° 1,005.42 1,754 2,666

LVH 129.0 466.4%° g7y 0 1,710 2,612

Noene 128.0 45420 954.2> 1,682 2,582

104 132.1 471.3° 9848 1,726 2,631
107 1335 474.7° 997.82 1,731 2,632

ab Means with different superscripts differ significantly (P<0.05).
U LCB: Lactobacilius crispatus avibro 1, LRB: Lactobaciilus reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, LVH: Lac—
tobacillus vaginalis avihen 2,

Table 5. Effects of supplemental various Lactobaciiius strains and levels on feed conversion in broiler chicks

Lactobacillus? Weeks of age
(cfu/g diet) 0~1 0~2 0~3 0~4 0~5
None 1.18 1.32% 1.35 1.38° 1.54%
LCB10* 1.13 1.34° 1.32 1.39% 1.55%
LRB10* 1.16 1.32% 1.32 1.35% 1.53%
LCH104 1.14 1.30%b 1.34 1.39* 1.54%
LVH10? 1.15 1.31% 1.34 1.36% 1.53%
LCB107 1.12 1.31%® 1.33 1.39° 1.568
LRE1(Y 1.18 1.29° 1.32 1.30° 1.46°
LCH107 1.14 1.30% 1.33 1.38° 1.54%0
LVH1{? _1.15 1.29° 1.33 1.36°0 152
SEM 0.062 0.027 0.038 0.039 0.051
None 1.18 1.32 1.35 1.38 1.54
LCB 1.13 1.23 1.32 1.39 1.55
LRB 1.17 1.30 1.32 1.33 1.50
LCH 1.14 1.30 1.34 1.39 1.54
LVH 115 1.30 133 134 152
Nore 1.18 1.32 1.35 1.38 1.54
104 1.15 1.32 1.33 1.37 i.53
107 114 1.30 1.33 1.36 1.52

ab Means with different superseripts differ significantly (P<0.05).
L LCB: Lactobacillus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, LVH: Lac—
tobacillus vaginalis avihen 2.
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Table 6. Effects of supplemental various Lactobacilius strains and levels on nutrients digestibility in broiler chicks

Lactobacillus!

(cfo/g dict) DM Ccp EE Ash Ca P
------------------------ %, DM basis -—----—-——-—--—-———--—-

None 75,5 60.5° 86.5 44,54 48,34 4520
LCE10! 72.8¢ 60.9° 85.9 42,49 52,2 39.5°
LRB10* 74.8% 58.6° 85.5 42,89 48.04 37.6°
LCH10? 79.1¢ 66.4° 88.2 51.2¢ 60.42 51.1%
LVH1O* 76.6% 61.3° 87.8 45,14 51.5% 45,20
LCR107 77.1% 63.5%® 87.8 48,0 50.0% 49.1%
LRBL1(Y 76.0™ 62.0% 88.4 47.2%¢ 49.8%d 48 63
LCH107 75.4% 66.6 86.6 47.0v 57.7% 48.5%
LVH107 75.9b¢ 62.1% 87.6 49.1% 62.72 48.0%°

SEM 2.163 2.915 2.191 2.279 3.113 3.092

None 75.5 60.5° 86.5 44 5° 48.3° 45.2

LCB 74.7 62.2° 86.7 45,2% 50.1° 44.3

LRB 75.4 60.3° 87.0 45.3% 52.0%¢ 43.9

LCH 77.0 66.5° 87.3 49 12 59.0° 49.8

LVH 75.9 61.7° 87.7 47.1% 57.1% 46.6

None 755 60.5 86.5 445 48.3° 45.2

104 75.6 61.5 86.8 45.3 54.52 43.5
107 75.8 63.3 87.6 47.9 54 87 486

a~d Means with different superscripts differ significantly (P<0.05).

L. LCB: Lactobaciiius crispatus avibro 1, LRB: Lactobacilius reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, LVH: Lac—

tobacillus vaginalis avihen 2.
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Table 7. Effects of supplemental various Lactobaciilus strains and levels an moisture content of rise hull for bedding

Lactobacillus'
(cfu/g diet) 1 day 1wk 3wk 5wk
______ - % ————

None 12.46 12.55° 23.36 38.287
LCB10* 12.46 14.707 25.04 28.65°
LRB10O* 12.46 14.60% 22.46 27.44"
LCHI10? 12.46 13.89® 24.51 27.97°
LVH10? 12.46 13.82% 23.26 28.61°
LCB107 12.46 14.18* 20.89 26,410
LRB107 12.48 12.80° 24.88 29.530
LCH10? 12.46 15.617 23.26 26.76°
LVH107 12.46 15.02# 23.62 29.75°

SEM 0.000 1.092 2.954 2.066

None 12.46 12.55° 23.36 38.282

LCB 12.46 14.42° 22.97 20.07°

LRB 12.46 13.69% 23.67 28,480

LCH 12.46 14.76° 23.91 28.96°

LVH 12.46 14.428 23.44 29.26°

None 12.46 12.55° 23.36 38.287

10t 12.46 14,242 23.83 28.11°
107 12.46 14.40° 23.16 29.61°

2b Means with different superscripts differ significantly (P<0.05).

! 1.CB: Lactobacillus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, LVH! Lac—

tobacillus vaginalis avihen 2.
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Table 8. Effects of supplemental various Lactobacillus strains and levels on NH; gas emission from manure of

broiler chicks

Lactobacilius! Stared periods (hr)
(cfu/g diet} 0.5 24 48 72 96 120 144 168
__________________________ DPM e

None 0 5,708 38.672 470.0° 1,2332 5870 513° 913°
LCB10! 0 1.83b 9.50b 303.0%  1,067° 517 8007k 933
LRB10O* 0 1.67° 11.67° 367.0% 1,300° 8332 867  1,060°
LCH10* 0 1.73° 3.00° 50.39 567b 443¢ 560° 383°
LVHI1G* 0 0.83b 2.17° 46.7° 440b¢ 833° 633° 527
LCB107 0 0.83° 2.67° 35.0° 267° 513 683 533be
LRB107 0 0.838 7.83b 335.0% 660° 793° 813 680°
LCH107 0 0.47° 2.33b 101.0% 477be 8132 840 580°
LVH107 0 0.90° 9.17" 208.0bd 6070 6400 867 560P
SEM 0 1.323 11.224 120.6 137.3 55.86 189.2 83.38
None 0 5,702 38.702 470.0° 1,233 587be 513° 9132
I.CB 0 1.33° 6.08b 169,20 668> 515¢ 742 733
LRB 0 1.25° 9.75° 350.8% 9800 8132 8402 8707
LCH 0 1.10° 267" 75.8° 522° §2gbe 700 482¢
LVH 0 0.87° 5.67° 127.5¢ 5230 737 200° 543%
None 0 5.70° 38.67° 4709 1,2332 537 513° 913
10* 0 1.52b 6.58° 192b 8430 6857 790° 726%
107 0 0.76° 5,508 170° 503¢ 690 8007 5880

a=d Means with different superscripts differ significantly (P<0.05).

1 [.CB: Lactobacillus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, 1.VH: Lac—

tobacillus vaginalis avihen 2.
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Table 9. A compariscn of Lactobacilius spp. in ileal and cecal content of broiler chicks fed various Lactobacillus

Lactobacilius? Ileum Cecum
(cfu/g diet) 1wk 3wk Bwk 1wk 3wk 5wk
———————————————————————— log 10 cfu/g content ————-—-mmmmmmmmeee e
None 6.917¢ 7.646° 7.556° 8.721¢ 8.926b5¢ 8.503%
LCB10O* 7.221k 8.020% 9.4772 10.115%¢ 8,755 0.287*7
LRB10? 7.285b% 7.697% 7.664% 8.862¢ 8.526° 7.9200
LCH10* 6.578% 9.085% 8.003b¢ 10.7032 9.301° 7.817°
LVH10? 7.301%° 9.115% 8.040 10.383° 9.859° 7.776"
LCB107 8.333bk¢ R.77(¢b 8.525%¢ 9.97gabed 9,508 7.636°
LRB107 8.201° 8.51p%® 9.548% 10.5482 9.548%® 9.258°
LCH107 7.335° 8.308" 8.730%® 9.010b 8.653° 9.7002
LVH107 9.5007 8.0812% 8.5908 10.282% 8.8885 8.441%
SEM 1.111 0.806 0.647 0.743 0.451 0.774
None 6.917 7.646 7.556 8.721° 8.926 8.593
LCB 7.480 8.036 8.396 10.0472 9.131 8.192
LRB 8.005 7.911 7.867 9.7052 8.658 8.589
LCH 7.667 8.430 3.386 9.736%® 8.977 3.624
LVH 8.558 3.598 8.065 10.3252 §.536 8.061
None 6.917 7.646 7.556 8721 28.626 8.593
101 7.597 8.239 7.879 10.0242 8.976 8.200
107 85.198 8.271 8.479 9.915° 9,159 8.560

a~d  Means with different superscripts differ significantly (P<0.05).
1 LCB: Lactobacillus crispatus avibro 1, LRB: Lactobacilius reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, LVH: Lac—

tobacillus vaginalis avihen 2.

Table 10. A comparison of yeasts in ileac and cecal content of broiler chicks fed various Lactobacillus

Lactobacillus’ Neum Cecum
(cfu/g diet) 1wk 3wk Swk 1wk 3wk 5wk
———————————————————————— log 10 cfu/g content
None ND 7.161 9.9807° 7.774° 7.1914 8.654¢
LCB1¢! 7712 8.054 9.076% 7.890° 7.797¢ 9.603%
LRB10* ND 8.417 8.878° 8.3850¢ 8.6733b¢ 9.274°
LCH1¢* 9.000 7.560 10.4252 10.151% 8,503 10.459%°
LVH10* ND 8.301 10.4342 10,9942 8.660%¢ 10,640
LCB10Y 7.000 7.270 10.393° 9,226 §.253% 10.835*
LRB107 9.000 7.338 10.2907 10.168% 8.926% 10,923
LCH107 ND 7.920 11.025° 10.695% 8.5873k 11.146%
LVH107 ND 7.460 10.831° 9.195%¢ 7.905° 11.477%
SEM — 0.655 0.657 1.127 0.723 0.628
None - 7.161 9.979 7.774% 7.191 8.954°%
LCB 7.569 7.606 9.735 g.226% 8.425 10.219%®
LRB 9.000 7.471 9.584 9.277%® 8.378 9.824%
LCH 9.000 7.349 10.725 10.513 8.198 10.803°
LVH - 8.395 10.633 9.966° 8.283 11.058°
None - 7.161 9.979 7.774° 7.191 8.954°
10* 7.969 7.871 9.758 9.8052 8.178 9.9942
107 8.000 7.597 10.658 9.798° 8.468 11.120°

=~d Means with different superscripts differ significantly (P<0.05).
1 LCB: Lactobacillus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Lactobacillus crispatus avihen 1, LVH: Lac—

tobacillus vaginalis avihen 2.
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Table 11. A comparison of anaercbes in ileal and cecal content of broiler chicks fed various Lactobacillus
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Lactobacilius? lleum Cecum
{cfu/g diet) 1wk 3wk 5wk 1wk 3wk 5wk
log 10 cfu/g content ——-- ----

None 7.259° 7.5750 8.586° 7.783¢ 8.401 9.128¢°
LCB10? 7.897° 8.632%" 9.2445 §.720 B.807% 8.661°
LRB10* 7.588" 8.283% &.879° 8.614% 8.600° 8.794¢
LCHi0* 11.259* 8.635%" 10.7192 9.975be 9.084c 11.336%
LVH10* 11.9542 52322 10.464%® 10.826%° 9.8864 10.489
LCB1¢7 8.23g% 9.040% 10.832° 10.575%® 9.648% 11.2162
LRB107 9,380 9.167% 10.335%*® 12.049° 9.551%*® 10.966=®
LCH107 9.667® 8.5616% 11.1622 11.301% 9.0022b< 11.3032
LVH107 9.2012 8.994° 10.5982 10.869% 8.384¢ 11.477¢

SEM 1.677 0.620 0.734 0916 0.643 0.349

None 7.2590 7.575" 8.586° 7.783° 8.401 9,128

LCB 8.033% 8.606% 10.0387 10.1472 9.227 9.939®

LRB 8.489% B.374™ 9.5047%° 10.3312 9.007 9,725

1.CH 10.463% 8.626% 10.909* 10.733° 9.043 11.3217

LVH 9.889%® 9.0962 10.5312 10.851* 8.502 10.983

None 7.259 7.575° 8.584° 7.783° 8.401 9.128°

101 9.400 8.456% §.826%0 9.779" 9.041 9.820°
107 9.186 8.9242 10.730° 11.142% 8.874 11.256°

a~d Means with different superscripts differ significantly {P<0.05).

L, LCB: Lactobaciilus crispatus avibro 1, LRB: Lactobacillus reuteri avibro 2, LCH: Laciobaciflus crispatus avihen 1, LVH: Lac—

tobaciilus vaginalis avihen 2.
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