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Effects of Dietary Supplementation of Lactobacillus on Performance, Nutrient Digestibility,
Intestinal Microflora, and Fecal NHs Emission in Laying Hens
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ABSTRACT : This study was conducted to investigate the influence of feeding various Lactobacillus on production
performance, nutrients digestibility, intestinal microflora, and fecal NH3 gas emission in laying hens. Three hundred and sixty
ISA Brown layers, 21 weeks of age, were randomly allotted to nine treatments, with four replicates per treatment. Nine
treatments consisted of Control(no Lactobacillus), Lactobacillus crispatus avibrol(LCB: KFCC-11195), Lactobacillus reuteri
avibro2(LRB: KFCC-11196), Lactobacillus crispatus avihenl(LCH: KFCC-11197), Lactobacillus vaginalis avihen2(LVH:
KFCC-11198). Each Lactobacillus was added at two levels (10* and 107 cfu/g diets). Egg production, and egg weight were
measured daily. A metabolism trial was conducted following the 12-week feeding trial, during which egg qualities, intestinal
microflora and fecal NH; gas emission were examined.

Egg production and daily egg mass improved significantly by the addition of various Lactobacillus(P<0.05), of which effect
was more notable during the latter part of the feeding trial. But, no significant differences were found among Lactobacillus
strains and between two levels of supplementation. Egg weight and feed intake showed no difference among all treatments.
Feed conversion ratio of birds fed Lactobacillus was significantly improved compared to that of the Control(P<0.05), but not
different among Lactobacillus treatments. Digestibility of crude protein, ether extract and crude ash improved significantly in
Lactobacillus treatments(P<0.05). However, there were not statistically different by adding levels and strains. Total counts of
Lactobacillus spp. in ileum of layers fed Lactobacillus were significantly higher than that of the control, but no consistent
trend was found in cecum. There were no significant differences in intestinal yeast and anaerobes counts among all treatments.
The Lactobacillus supplementation did not exert any effect on the eggshell quality and Haugh unit. Fecal NH; gas emission
decreased significantly in Lactobacillus treatments, and showed no difference between the two supplementation levels.

From the result of this study, it could be concluded that dietary supplementation of Lactobacillus, regardless of their species,
improves the laying performance and decreases the fecal ammonia gas emission. The proper level of supplementation appears
to be 10* cfwg of diet.

(Key words : lactobacillus, hen, performance, intestinal microflora, digestibility)
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11195), Lactobacillus reuteri avibro2(LRB: KFCC-11196)¢}
Lactobacillus crispatus avihenl(LCH: KFCC-11197), Lactoba-
cillus vaginalz's avihen2(LVH: KFCC-11198) o]it} 4F9] $-
e FWNEATE HFHIN AN AHALE 5
2000c, 20001 5 Yol B RAKE] vlste] by

1990). oj2igt & fFikdo] Aoy Tl JPHe= Z JgEFdel 43 Aoz vEsith
Table 1. Experimental design
Strains" None LCB LRB LCH LVH LCB LRB LCH LVH
Lactobacillus(cfu/g feed) - 10° 10° 10* 10* 10’ 10’ 10’ 107
Replicates 4
Birds/replicate 10

" LCB : Lactobacillus crispatus  avibrol, LRB : Lactobacillus reuteri avibro2, LCH: Lactobacillus crispatus avihenl, LVH : Lactobacillus

vaginalis avihen2.
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Table 2. Formula and chemical composition of basal diet

Ingredients; %
Yellow corn 68.32
Soybean meal (CP 44%) 17.83
Corn gluten meal (CP 60%) 3.60
Limestone 8.40
Tricalciumphosphate 0.93
DL-Methionine (50%) 0.09
L-Lysine (80%) 0.08
Vit.-min. premix* 0.50
Salts 0.25
Total 100.00

Chemical composition;**

ME, kcal/kg 2,800
CP, % 16.0
Ca, % 3.40
Available P, % 0.275
Methionine, % 0.76
Lysine, % 0.33

*Supplied followings per kg of the premix: vit. A, 1,600,000 IU;
vit. D3, 300,000 IU; vit, E, 800 IU; vit. Ks, 132 mg; vit. By, 1,000
mg; Vit. Bz, 1,200mg; niacin, 2,000mg; pantothenate calcium,
800mg; folic acid, 60mg; choline chloride, 35,000mg; dl-
methionine, 6,000mg; iron, 4,000mg; copper, S500mg; manganese,
12,000mg; zinc, 9,000mg; cobalt, 100mg; BHT, 6,000mg; iodine,
250mg.

**Calculated values.

" Fujihara Co. LTD, Saitama, Japan.

? Technical Services and Supplies, York, England.
9 JISICO-MIC2, Seoul, South Korea.

9 Forma 311, Marjetta, USA.
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Table 3. Effects of supplementation of four Lactobacillus strains at two levels on performance during 21 to 32 weeks of age

Lactobacillus" Egg production Egg weight Daily egg mass Feed intake Feedlegg
(cfu/g diet) (%) (g/egg) (g/bird) (g/d/hen)

None 94.1° 59.0°%° 55.5° 121.2% 2.182°
LCB 10° 96.4* 59.8° 57.7° 118.8" 2.065°
LRB 10* 97.7° 59.1% 57.8° 120.2°¢ 2.081%
LCH 10* 96.4° 59.8° 57.7° 121.6® 2097
LVH 10' 96.8° 59.4° 57.5° 119.8> 2.101%
LCB 10 97.4° 59.7° 58.2° 122.5° 2.108%
LRB 10 97.3° 57.6° 56.1% 120.5% 2.150°
LCH 10 96.4° 58.5% 56.4™ 118.1¢ 2.097%
LVH 10 97.1° 58.3% 56.6° 119.9%¢ 2.116°

SEM 0.293 0.210 0.296 0.652 0.010

None 94.1" 59.0% 55.58 121.2 2.182°

LCB 96.9% 59.7° 57.9f 120.7 2.086°

LRB 97.5" 58.48 56.9 120.4 2.116¢

LCH 96.4° 59.2% 57.1° 119.6 2.097¢

LVH 97.0% 58.8% 57.1° 119.9 2.1108

None 94.1Y 59.0 55.5 121.2 2.182°

10" 96.8" 59.5 57.7° 120.0 2.084
10’ 97.1* 58.5 56.8" 1203 2118

“Means with different superscripts within columns differ significantly(P<0.05).
“"Means with different superscripts within columns differ significantly(P<0.05).
“*Means with different superscripts within columns differ significantly(P<0.05).
PLCB : Lactobacillus crispatus avibrol, LRB: Lactobacillus reuteri avibro2, LCH: Lactobacillus crispatus avihenl, LVH : Lactobacillus

vaginalis avihen2.

3 Gastec, Kanagawa, Japan.
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Table 4. Effects of supplementation of four Lactobacillus strains and levels on nutrient digestibility of laying hens

Lactobacillus'

. Dry matter Crude protein Ether extract Crude ash
(cfi/g diet)
(%, DM basis) :
None 79.96™ 53.58™ 76.39% 73.99
LCB10* 80.45" 60.28% 78.89% 80.36
LRB10* 7524 4333° 75.24 73.49
LCH10* 82.32% 59.81% 84.08° 78.09
LVHI0* 86.78° 72.25° 23.86° 85.81
LCB10’ 84.34™ 64.79™ 82.49"™ 85.37
LRB10’ 82.03% 63.17° 84.66° 74.61
LCH1¢’ 84.59% 69.87° 84.17° 85.03
LVH10’ 83.25 64.53% 85.02° 82.21
SEM 3.505 10.427 3.664 7.771
None 79.96° 53.58¢ 76.39* 73.88¢
LCB 82.30% 62.53% 80.43% 82.87%
ILRB 78.60° 53.05¢ 81.50% 74.05%
LCH 83.45™ 64.84 84.12 81.56"
LVH 85.01° 68.39" 84.52" 84.01"
None 79.96 53.58 76.39 73.99
10°* 81.18 58.92 81.07° 79.44%
107 83.55 65.59 84.19° 81.80

*“ Means with different superscripts within columns differ significantly(P<0.05).

“®Means with different superscripts within columns differ significantly(P<0.05).

*¥ Means with different superscripts within columns differ significantly(P<0.05).

YLCB : Lactobacillus crispatus avibrol, LRB : Lactobacillus reuteri avibro2, LCH : Lactobacillus crispatus avihenl,

vaginalis avihen2.

LVH : Lactobacillus
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Table 5. Effects of supplementation of four Lactobacillus stra-

ins and levels on ileal microflora of laying hens

Lactobaci{lusl) Lactobacillus Yeasts Anaerobes
(cfuw/g diet) spp-
------------------ logio cfu/g content -—-------——-
None 8.128 9.636 11.227°
LCB 10° 9.077° 9.239 12.373°
LRB 10° 10.21% 9.017 11.336™
LCH 10 8.602% 9.640 10.925%
LVH 10 8.867" 9.505 10.073°
LCB 10’ 9.103° 9.335 11.145
LRB 10’ 9.396™ 9373 11.496™
LCH 107 8.667% 9.309 10.094°
LVH 10’ 9.975% 8.938 12.033%
SEM 0.129 0.758 0.957
None 8.128" 9.636" 11.227
LCB 9,090 9.297% 11.759
LRB 9.998" 8.9348 11.416
LCH 8.766%" 9.479% 10.510
LVH 9277 9.461% 11.053
None 8.128" 9.636 11.227
10* 9.190* 9.384 11.177
10’ 9.288" 9278 11.192
*‘Means with different superscripts within columns differ
significantly(P<0.05).
Means with  different superscripts  within  columns  differ
significantly(P<0.05).
* Means with different superscripts within columns differ
significantly(P<0.05).

PLCB : Lactobacillus crispatus avibrol, LRB : Lactobacillus reuter:
avibro2, LCH : Lactobacillus crispatus avihenl, LVH : Lactoba-
cillus vaginalis avihen2.
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Table 6. Effects of supplementation of four Lactobacillus

strains and levels on cecal microflora of laying hens

L . 1} .
actobacz{lus Lactobacillus Yeasts Anaerobes
(ctw/g diet) spp-
--------------- logio cfu/g content ---------------n-
None 10.546™ 9.761 11.299®
LCB 10* 10.670% 9.263 12.281°
LRB 10 10.600® 9.291 12.238°
LCH 10 10.335% 9311 11.665°
LVH 10° 10.477® 9.826 11.583%
LCB 10’ 10.260° 9.232 12.288*
LRB 10’ 10.552% 9.642 10.753
LCH 10’ 10.658% 9.817 12.306°
LVH 10 10.796" 9.721 12.304°
SEM 0.053 0.471 0.010
None 10.546 9.761 11.299
LCB 10.465 9.248 12.284
LRB 10.574 9.516 11.496
LCH 10.438 9.400 11.985
LVH 10.672 9.798 11.944
None 10.546 9.761 11.299
10 10.521 9.396 11.942
10 10.566 9.601 11.913

**Means with different superscripts within columns differ signifi-
cantly(P<0.05).

YLCB : Lactobacillus crispatus avibrol, LRB : Lactobacillus reuter
avibro2, LCH : Lactobacillus crispatus avihenl, LVH : Lactoba-

cillus vaginalis avihen2.
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Table 7. Effects of supplementation of four Lactobacillus strains and levels on egg qualities of laying hens at 24, 28 and 32 weeks of age

I Eggshell breaking strength Eggshell thickness Haugh unit
[actobacz{lus (week, kg/em’) (week, gm) (week)
(cfufg diet 24 28 32 24 28 32 24 28 32
None 4.23 431° 433* 432 436 448 81.0 87.8° 78.3°
LCB 10 432 451° 431° 426 444 455 80.6 85.6™ 82.0™
LRB 10* 416 426™ 413%™ 423 447 444 83.3 85.6% 0.5
LCH 10* 4.09 4.20° 4,19 436 451 454 83.2 83.7% 81.0%°
LVH 10 425 423% 3.94% 428 437 450 81.4 83.7%° 85.8"
LCB 10’ 435 425% 3.84™ 434 438 435 0.7 86.2™ 79.3%
LRB 10’ 4.19 4.03% 4.57° 429 07 441 85.4 83.6™ 81.9%
LCH 10 450 435% 418%™ 424 442 433 83.5 85.4% 79.2°
LVH 10 4.19 3.93° 3.71° 437 435 440 82.7 82.6° 79.1*
SEM 0.086 0.067 0.083 2.944 3.483 3377 0.785 0.966 0.842
None 423 431 433 432 436 448 81.0 87.8" 78.3
LCB 434 438 4.07" 430 441 445 80.6 85.9% 80.7
LRB 4.17 4.15 432 426 437 443 843 84.6% 81.2
LCH 428 4.28 4.19" 430 446 443 833 84.5% 80.1
LVH 422 4.08 3.838 432 436 445 82.1 83.18 824
None 4.23 431 433 432 436 448 81.0 87.8" 78.3
10° 421 430 4.15 428 445 451 82.1 84.6' 823
107 430 4.14 4.05 431 435 437 3.1 84.4 79.9

?bMeans with different superscripts within columns differ significantly(P<0.05).

I'gMeans with different superscripts within columns differ significantly(P<0.05).

".CB : Lactobacillus crispatus avibrol, LRB : Lactobacillus reuteri avibro2, LCH : Lactobacillus crispatus avihenl, LVH : Lactobacillus vagi-
ralis avihen2.

Table 8. Effects of supplementation of four Lactobacillus strains and levels on NH; gas emission from manure in laying hens

Lactobacillus” Storage(day)
(cfu/g diet) 0 1 2 3 4 5 6 7
ppm
None 0 0 nre 1,300° 1,300 1,100° 1,133 210%
LCB 10* 0 0 640° 850° 933" 867° 733° 233%™
LRB 10* 0 0 435" 537° 517¢ 517 450™ 307
LCH 10* 0 0 188% 240% 307° 400® 300" 183°
LVH 10* 0 0 292 417°% 420° 500 467" 327
LCB 10/ 0 0 2874 450% 490% 450% 433% 383
LRB 10’ 0 0 452" 533° 517 333¢ 317 257%™
LCH 10 0 0 470° 867° 700° 800° 867° 273
LVH 10 0 0 110° 200° 433" 533° 533° 257%
SEM 0 0 40.4 68.2 61.3 494 53.3 156
None 0 0 77 1,300" 1,300" 1,100° 1,133 216
LCB 0 0 463¢ 650 712¢ 658¢ 583¢ 308
LRB 0 0 4432 5318° 5172 4258 383% 282
LCH 0 0 320% 5538 503" 600° 5832 228
LVH 0 0 201" 308" 27" 5178 5008 292
None 0 0 nr 1,300" 1,300 1,100° 1,133 210
10° 0 0 389 511 544" 571 488" 263
107 0 0 430° 513° 535" 529" 538 293

':‘_':Means with different superscripts within columns differ significantly(P<0.05).

“"Means with different superscripts within columns differ significantly(P<0.05).

:')’Means with different superscripts within columns differ significantly(P<0.05).

LCB : Lactobacillus crispatus avibrol, LRB : Lactobacillus reuteri avibro2, LCH : Lactobacillus crispatus avihenl, LVH : Lactobacillus
vaginalis avihen2.
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LVH(Lactobacillus vaginalis avihen2: KFCC-11198) 455
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