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ABSTRACT ! A feeding trial was carried out effect of supplemental Lactobacillus on productivity, egg quality and
intestinal microflora in 320 21 weeks - old laying hens for 12 week. Supplemented Lactobacilfus strains were Lac -
tobacillus amylovorus LLAT(LA), Lactobacillus crispatus [.LLAY(LC) and Lactobacillus vaginalis LLA11 (V). Three
strains mixed to basal diet which containing 2,800 kcal/kg ME, 16 % CP with ncne, LA, 1.C, LV, LA+LC, LA+LYV,
LC+LV and LC+LC+LV. Supplemental level was 107 cfu/g diet. Egg production was tended to increase with adding
Lactobacillus, but not difference significantly. Average egg weight was heavier in adding Lactobacillus compared to
the none, and heaviest in LA+LV, LC+LV(P<0.05). In periodic abservation, the gap of egg weight with adding
Lactobacillus or not was severe persisting laving periods. The diet containg I.C or LV was better than LA, which
means the difference by Lactobacillus strains for egg weight. Daily egg mass also increased in adding Lactobacillus
about 1.1 to 2.3 g/hen, but not difference significantly. Feed intake and feed conversion were not difference
significantly although slightly improved in adding Lactobacillus. Eggshell breaking strength was not difference
regardless Lactobacillus strains and laying periods. Haugh unit improved with adding Lactobacillus, Cecal Lacto -
bacillus spp. was increased with adding Lactobacillus(P<0.058), didn't ohserved E. coli depression. In summary,
supplemental Lactobactlius could improve for egg production, egg weight, egg mass and egg white. And those of
effect expect much beneficial with mixing Lactobacillus which established well as single strain.
(Hey words : Lactobacillus, hen, productivity, egg quality, intestinal microflora)
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Table 1. Ratio and chemical compesition of basal diet

Ingredients Ratio{%}
Corn 68.33
Soybean meal (CP 44%) 17.83
Corn gluten meal 3.60
Soybean oil -
Limestone 8.40
Tricalcium phosphate 0.93
DI. - methionineb0 0.09
I. - Lysined0 0.08
Vit - min complex? 0.05
Salts 0.25
Sum 100
Chemical composition?®
ME, kcal/kg 2,800
CP, % 16.00
Ca, % 3.40
Available P, % 0.275
Methionine, % 0.76
Lysine, % 0.33

', Contained the following compounds per kg © Vit. A,
1,600,000 IU: Vit D3, 300,000 IU: Vit. E, 800 1U; Vit, K,
132 mg; Vit. By, 1,000 mg: Vit. Bie. 1,200 mg: niacin,
2,000 mg: pantothenate calcium. 800 mg: folica cid, 60
mg: choline chloride, 35,000 mg: dl - methionine. 6.000
mg; ron, 4,000 mg: copper, 500mg; Manganese, 12,000
mg; zing, 9,000 mg: cobalt, 100 mg: BHT, 6,000 mg and
iodide, 250mg.

2, Calculated values.
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wzh gl g2lR g S g)ste] of 45eh} 2k Mede B Lactobacillus spp.£ Rogosa agar (Difco) & o] 4852
ZAoz 579 AlHs Mutste] A sl T WEkatA 7 o, E. colit= MacCknkey agar (Difco) E o] &3to] 37 T
&= @ Al FHK (Fujihara Co. LTD, Japan) & ©] & oA 48A|7F = 24417 T 27 wlokd T, colony

&) A8kl o™, Haugh unit& QCM+ (TSS, Eng - FE FASHAT
land) & o183t A8 Th 125 A1 haugh unit ZAR=
delnh B3 & 5ol zhzt 4l Al skt 4. SHE2Y
ANE FIA AU B S A ke, &4 Halg ® AN #AE A=) B4E SAS package?|

HE 3 Y s AEedden 3da 333 el GLM(SAS Institute, 1996) & o] §-38te] #4hE4& HAl
FUEFES F A2 Z At 4] FHEEES 3912, Duncan’ s new multiple range test® ©]£-3}¢]
A AL (PBS) E ol g8t T o) 22 A EUS 95 %ol A freld & skl

o, 1079717 AdE dalgio), 3N Fella] 1075, 1077,

107944 0.02 mé#-& FF a1, Lactobacillus spp. B E,

coli?l 8 &4st7] fstol B ] FEshadn, gdu ¥ &

Table 2. Performance parameters of laying hens fed various supplemental Lactobacillus during 1 to 6 weeks!

) Egg production  Soft egg Ege weight Egg mass Feed intake Feed
Strains (%) (%) ) (g/d) (@) conversion
None 93.6 1.04 59.1% 55.3 127.3 2.30
LA 555 1.07 58,43 55.8 128.7 2.32
LC 94.8 0.22 50.0% 56.9 129.1 2.28
LV 93.3 0.30 60.0% 56.0 128.0 2.29
LA+LC 85.7 0.10 58.0° 55.5 128.8 2.36
LA+LY 952 0.15 60,1 57.2 127.9 2.25
LC+LY 94.0 .30 60.5° 56.9 127.3 2.24
LA+LC+LV 04.3 0.98 59.6% 56.2 131.8 2.36

SEM 2.550 0.603 1.245 1.738 3.726 0.089

! Means with different superscripts within columns differ significantly {P<0.05). LA, L. amyiovorus LLA7: LC, L. crispatus
I.LLA9 and LV, L. vaginalisT.LA11l.

Table 3. Performance parameters of laying hens fed various supplemental Lactobacillus during 7 to 12 weeks!

. Egg production  Soft egg Egg weight Egg mass Feed intake Feed
Srains .
(%) (%) (g (g/d) (g) conversion
None 94.6 1.94 62.3° 59.0 121.7 2071
LA 86.1 2.78 f2.80 60.4 1247 2.067®
LC 95.2 2.22 63.6% 60.6 124.5 2.0593b¢
LV 95.9 1.53 64.0%0 61.4 123.3 2.0092¢
LA+LC 96.8 0.75 63.3%0 61.3 121.1 1.979¢
LA+LY 95.7 1.19 64.5 61.8 122.9 1.992abc
LC+LV 95.6 1.58 64.6¢ 61.8 1225 1.986"
LA+LC+LY 94.9 1.45 63.9% 60.6 124.3 2,05 2ebe
SEM 1.744 1.158 1.277 1.6870 3.37C 0.045

! Means with different superscripts within columns differ significantly (P<0.05). 1LA, L. amyiovorus LLA7: LC, L. crispatus
LLAS and LV, L. vaginalis LLA11.
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Fig. 1. Compariscn of egg weight in hens fed diets with or
without supplemental Lactobaciflius by every two
weeks. C, none; T1, Lamyioveorus LLA7; T2, L.
crispatus LLAS; T3, L. vaginalis LLA11: T4,
T1+7T2: Th, T1+T3; T6, T2+T3 and T7,
T1+T2+T3.
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Table 4. Performance parameters of laying hens fed various supplemental Lactobacillus during 1 1o 12 weeks!

) Egg production  Soft egg Egg weight Egg mass Feed intake Feed
Srains (%) (%) (8) (e/d) (&) conversion
None 94.1 1.49% 60.7% o7.1 124.5 2.189
LA 95.8 1.61% 61.1% 58.5 1271 2.181
LC 85.1 1.15% 61.7% 58.7 126.9 2172
LV 94.5 0.82% 61.9% 58.5 125.7 2.158
LA+LC 96.2 0.41° 60.5° 58.2 125.2 2.168
LA+LYV 95.4 0.61%® 52,23 59.4 1257 2.128
LCHLV 94.7 0.95% 652.6% 59.4 124.7 2.113
LA+LC+LV 94.6 1.23% 61.8% 58.4 127.1 2.205

SEM 1.758 0.632 0.985 1.304 2.978 0.055

I Means with different superscripts within columns differ significantly (P<0.05). LA, L. amylovorus LLA7: [.C, L. crispatus

LI.AQ and LV, L. vaginalis LLALl.
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&l LC(L. crispatus LLAQ) 2} LV{L. vaginalis LLAS)
71 g oy gl FE Fodts ARG 2 #FE
o3 Zlo] G FEtE Tk ol 3 AL o2 ajlse] 53
Aoz Z2gsl= A dA A3 Fol 2] fodde]
FRAH o7 Zgsie] vleht AR ALEREM, 7k
Fakro] Agste JEd e HLeE AT o o
Folrol & Ao R AR AT}

Nahashon (1994} & A&7 AR el) KT HAHA o
Za Abgheko] Srbeitiy st o, ALRA A ST AR
T8 zol7t glvha s th Haddadin $(1996)2
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Table 6ol Webt A fA4w Folol 23 378 1)
259 fAHES AT Ao vEREA ke, E
coli®] 5= | A] ztolzt gldvh WA Wl E-E9] fide F
A FolFr BAVEF R} 789 0™ (P<0.0B). E
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Table 5. Comparisen on eggshell breaking strength and haugh unit in hens fed various supplemental Lactobacillus

by every 4 weeks!

Eggshell breaking strength at the
following weeks of age (kg/cnf)

Haugh unitat the following weeks of age

Strains
12
4 8 12 4 8
at day  after b days
None 4,02 3.62 3.62 91.8 84.4b 82.8 69.6
LA 4.22 4,42 4.42 94.4 89.8% 82.0 73.2
LC 4.42 412 412 92.8 89.6%4 83.8 735
L.V 3.90 4.03 4.03 93.8 95.6¢ 87.2 72.2
LA+LC 4.34 3.80 3.80 91.6 93.6% 39.3 70.8
LA+LYV 4.54 3.86 3.86 93.0 g1.22 88.8 72.3
LC+LV 4.02 3.60 3.60 91.6 96.62 87.0 75.0
LA+LC+LY 4.64 374 3.74 62.4 04,00 B6.6 71.7
SEM 0.522 0.834 0.673 5.581 6.833 5.246 6.796

! Means with different superscripts within columns differ significantly (P<0.05). LA, L. amylovorus LLLAT; LC, L. crispatus

LLA9 and LV, L. vaginalis LLA11.
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Table 6. Influence of various supplemental Lactobacillus on Lactobacillus spp. and E. coli in ilium and cecum content

of laying hens!

Lactobacilii (log) /g content)

E.coli (log;o/g content)

Strains

Mium Cecum Ilium Cecum
None g.478% 8.679° 5.437° 6.098%
LA 8.028%® 9.5622 5.318" 5.997%®
LC 9.720° 10.057% 5.25G" 5.454°
LV 8.441° 9,290 5.287° 6.284%
LA+LC 9.780° 97317 7.2922 7.807°
LA+LV 9.220% 10.067% 6.502° 6.208%>
LC+LV 9.081% 9.758° 5.536% 5.301°
LA+LCHLV 9.502® 10.116° 5.667° 6.068®

SEM 0.729 0.519 0.763 0.934

', Means with different superscripts within columns differ significantly (P<0.05). LA, L. amylovorus LLA7: LC, L. crispatus

[LLILA9 and LV, L. vaginalis LLA11.
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