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Effects of Single or Mixed Feeding of Lactobacillus and Yeast on Performance, Nutrient
Digestibility, Intestinal Microflora, and Fecal NH; Gas Emission in Laying Hens

S. H. Kim"', D. J. Yu', S. Y. Park', S. J. Lee', C. H. Choi', C. K. Seong’ and K. S. Ryu’
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*Bio Safety Research Institute, Chonbuk National University, 664-14 Dukjin-dong 1Ga, Chonju, Chonbuk 561-756, South Korea

ABSTRACT : Total 240 of ISA Brown layers were employed in this experiment to study the effects of single or mixed
feeding of Laciobacillus and yeast on the performance and intestinal microflora of laying hens. They were randomly allocated
to six dietary treatments; None(Control), Pichia farinosa(PF), Lactobacillus crispatus avihenl(LCH), Lactobacillus vaginalis
avihenl(LVH), LCH+PF, and LVH+PF. Viable microflora were added to meet 3x10°%fu PF and 10°cfu Lactobacillus per
g of feed. There were four replicates per treatment, and 10 birds per replicates. Laying performance was recorded for 10 weeks,
followed by a metabolism trial during which nutrient utilization, pattern of intestinal microflora and fecal NH; emission were
examined.

Egg production and daily egg mass of birds fed either single or mixed microorganisms were significantly higher than those
of the control(P<0.05). Egg weight and feed intake were not statistically different among all treatments. However, feed
conversion ratio tended to improve by the supplementation of microbes. Digestibility of crude protein, ether extract and crude
ash tended to improve in Lactobacillus treatments, however, there were not statistically different. With regards to the number
of intestinal microbes, number of anaerobes were increased in microbes feeding group. Eggshell quality of PF layers was
significantly poorer than those of the other treatments. No consistent trend was found in Haugh Unit among all treatments.
Fecal NH; gas emission was significantly lower in LVH, LVH+PF and LCH+PF than the other treatments(P<0.05).

From the result of this experiment, it could be concluded that single or mixed feeding of Lactobacillus and yeast improves
the laying performance and decreases the fecal ammonia gas emission. No synergic effect was found when both microbes were
mixed and fed to the layers.

(Key words : Lactobacillus, yeast, laying hen, performance, intestinal microflora)
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Table 1. 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, % 033

*Supplied followings per kg of the premix: vit. A, 1,600,000 IU;
vit. Ds, 300,000 IU; vit. E, 800 1U; vit. K3, 132 mg; vit. B,, 1,000
mg; Vit. By, 1,200mg; niacin, 2,000mg; pantothenate calcium,
800mg; folic acid, 60mg; choline chloride, 35,000mg; dI-
methionine, 6,000mg; iron, 4,000mg; copper, 500mg; manganese,
12,000mg; zinc, 9,000mg; cobalt, 100mg; BHT, 6,000mg; iodine,
250mg.

**Calculated values.
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Table 2. Effects of dietary supplementation of various microbes on performance in laying hens

. Egg production Egg weight Egg mass Feed intake
Microbes" . Feed/e,
%) ® (@d) (g/dbird) &

Norne 943" 58.3 55.0° 1193 2.171°
PF 98.0° 59.0 57.8° 118.0 2.040°
LCH 96.5° 57.9 55.8™ 116.8 2.067"
LVH 97.1° 57.5 55.9% 117.7 2.106™
LCH+PF 96.6° 58.9 56.8" 1173 2.067
LVH+PF 975 57.9 56.4%* 119.9 2.127%®

SEM 0.325 0.215 0.250 0.761 0.015

*“ Means with different superscripts within columns differ significantly(P<0.05).
YPF : Pichia farinosa SKM-1, LCH : Lactobacillus crispatus avihenl, LVH : Lactobacillus vaginalis avihen2.

3 ZRY UE Bt £3 W7 $AFE e g
FE A o2 EsthP<0.05). ARA H7hpel e PF 3
7} Vg BN e AREA e, @ o
E@elel 9% Aol % PAT BHEFE Ael3h 58 ¢ 4
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F&e o] 2718k PR} LCHPF FoJ 77} 270l
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=P THP<0.05).

Reynaldo(1995) & =8| FE3} Lactobacillus acidophilus,
Streptococcus faecium 18|31 enzymesS E3+3F v EA] F
Table 3. Influence of dietary supplementation of various mi-

crobes on nutrients digestibility in laying hens

Microbes Dry Crud.e Ether Crude

matter protein extract ash
----------------------- (%, DM basis)-—------n-mmmmmmememe

None 79.96 53.58 76.39 73.99
PF 83.14 61.82 82.35 83.94
LCH 84.59 69.87 84.17 85.03
LVH 83.25 64.53 85.02 82.21
LCH+PF 82.94 66.07 76.74 84.66
LVH+PF 81.06 61.23 78.26 79.59

SEM 4.263 4.080 5.783 7.599

Y PE . Pichia farinosa SKM-1, LCH : Lactobacillus crispatus avi-
henl, LVH : Lactobacillus vaginalis avihen2.

Al HAMEO] ZHAE T Abghgo] It Bastd
t}. Michihiro and Nakano(1996)& Lactobacillus acidophilus S+
Streptococcus faecalisE E3F G771 F7te) dd g4 T
Hok e g ge) AdEgTa gk 2 AMe f4t
7 1R v 9 Egodst Tt Hlsle] Felo]
Z7retg o nAE HrPEeE f93 zkol7t 9l
At} ol# 3t Rog TR AT G 93t A5
Fab7} gioka gdelslE ol2l$u, ofel WAl A
A7elA AFEJHo & Aoz Atmdr

2. dLx aEE

Table 304 Bz vhe} o] AE, o, 22w gl
8|3 Ashg BE ATA MU 2T Hlgte] A
S HAA T X273t BAIAR Aol= gl

Nahashon et al.(1994)& 4272 Algo] A8k 48
Sxetn A, Aa, AE, A 2 7 Y o8 T
A7 stge a9 —(1994)5 AbaAof| ERu) %1%
A7 B A Arel e R AR feld
2] EEAINE X ha) ol Aslgo] ozt FUte 73?‘50%
Bota Huskoh vkl S200D)3 AT 52001)L
SAo e TN Fabt Folo 9E g Aghgol

TR Vel vigte] ZtETkn sl & A7 Azle} o]t
oo ALl ol dU4 o] 84S IAE + U
3 ol#E Jgo g Ao ddEE FoRE Ak

o
L

rr
oY

l
ot o rﬁ mlo

o
)

il

3. Zulf njdE dis]

Table 49X v] &2 L R
&-Ee] ujAl &S HslE 1%&141915}. AN AR =
LVH, PF+LCH, PF+LVHA7}#7} tlztol] v)sted @A s}



Kim et al.:

Effects of Feeding Probiotics on Laying Performance 229

Table 4. Influence of dietary supplementation of various microbes on ileal and cecum microflora in laying hens

Ileum Cecum
Microbes”
Latobacillus Yeasts Anaerobes Lactobacillus Yeasts Anaerobes
logio cfw/g content
None 8.128° 9.636 11.227° 10.546 9.761% 11.299°
PF 3.788" 9.059 10.593" 10.438 10.025° 12.204%
LCH 8.667" 9.309 10.094° 10.658 9.817° 12.306°
LVH 9.975 8.938 12.033° 10.796 9.721* 12.304°
LCH+PF 9.695" 9.180 12.102° 10.419 9.549® 12.115%
LVH+PF 9.160° 9.577 11.947° 10.590 8.949° 12.124®
SEM 0.160 0.890 1.194 0.064 0.717 1.262

*"*Means with different superscripts within columns differ significantly(P<0.05).
Y PF : Pichia farinosa SKM-1, LCH : Lactobacillus crispatus avihenl, LVH : Lactobacillus vaginalis avihen2.

Table 5. Effects of dietary supplementation of various microbes

on egg quality in laying hens

Eggshell breaking Eggshell

i D H it
Microbes strength (kg/cmz) thickness ( xm) augh uni
None 3.88% 398° 82.1
PF 3.35° 366° 82.4
LCH 3.85% 394° 83.2
LVH 4.09° 388" 814
LCH+PF 4.04° 401° 0.6
LVH+PF 4.14° 400° 78.5

SEM 0.180 - 3.258 0.694

*» Means with different superscripts within columns differ significan-

tly(P<0.05).

" PF : Pichia farinosa SKM-1, LCH : Lactobacillus crispatus avi-
henl, LVH : Lactobacillus vaginalis avihen2.

A F7V89em(P<0.05), AR WAl PF7E #%e
1} PF+LVHE 714 trol d@dA o)X= &gt 33 €7]
A vl E-& LVH, PF+LCH, PF+LVH7} 713 %231 LCH77}
714 Asrom, Walel e LVHT7} $871e] wsle] &
FCHP<0.05). FWr]ABE W3l LVHTE AlQstae
QAL Fololl <l Qe A BAA P
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Ha]ol] B3l 71 e R o2 YERGET) o] Table 29
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3 A o] A 5(1995)0] AHA Almo] BAERE

Table 6. Influence of dietary microbes on fecal NH; gas emission of laying hens

Storage(day)
Microbes"
0 1 2 3 4 5 6 7
ppm
None 0 0 n7e 1,300° 1,000° 1,100° 1,133 210
PF 0 0 650° 1,000° 733 933® 833 220
LCH 0 0 470° 867" 700 800> 867° 273
LVH 0 0 110° 200° 433° 533 533° 257
LCH+PF 0 0 360° 633 517" 500" 483° 260
LVH+PF 0 0 27 700% 567" 633 617° 267
SEM 0 0 51.0 85.0 74.1 55.6 57.6 12.2

*"*Means with different superscripts within columns differ significantly(P<0.05).
" PF : Pichia farinosa SKM-1, LCH : Lactobacillus crispatus avihenl, LVH : Lactobacillus vaginalis avihen2.
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