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Effects of Dietary Supplementation of Complex Probiotics on Performance in Laying Hens
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ABSTRACT : A feeding trial was carried out to investigate the effect of dietary complex probiotics on performance, egg
qualities and intestinal microflora in laying hens. Three hundred twenty ISA Brown laying hens, 34 weeks of age, were
randomly allotted to four dietary treatments containing 0, 0.1, 0.2 and 0.4% complex probiotics for 12 weeks. There were
four replicates per treament.

Total egg production, soft and broken egg number tended to improve as dietary complex probiotics increased, but was not
significantly different. Average egg weight was significantly higher in the 0.1% and 0.2% complex probiotics than the
control(P<0.05). Daily egg mass also increased by adding complex probiotics compared to that of control, but was not
statistically different. No significant difference was found in feed intake and feed conversion ratio. Eggshell breaking strength
and thickness were not significantly different, whereas yolk color was significantly lower in the supplemental 0.2% probiotics
than the comtrol at 12 weeks of age(P<0.05). There was no significant difference in Haugh unit. Total number of cecum
Lactobacillus and naerobes were significantly higher in the complex probiotics than control(P<0.05). However, the number
of ileal Lactobacillus and naerobe were not significantly different.

It was concluded that dietary complex probiotics could improve the egg weight and intestinal beneficial microbes.
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A E coliZ A3t (Fuller, 1973; Baba %, 1991), Salmo-
nella®t Campyrobacter®] =241-8 %24 o}-—— 71'%5S 7R+
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tkins 9} Kratzer, 1983; 1984; Maiolino 5. 1992).
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Table 1. Experimental design

Supplementation levels of complex

Items probiotics(%o)
Control 0.1 0.2 04
Birds / replicate 20 20 20 20
No. of replication 4 4 4 4
Total no. chicken 80 - 80 80 80

EATA Fert AFAL A vXle I

2 Fon, HeT s, vhET 2048 F 32045
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247} 16%3} 2,800 kealkgSl S5} ThFuE 9150] AL E
0] -85} tHTable 3).

Table 2. The number of microflora population and chemical

composition of complex probiotics -

Item Contents

Number of microflora(cfivg)

Lactobacillus spp. 5.0x10°
Saccharomyces cerevisiae 2.5x10’
Enterococcus faecallis 5.0x10°
Phototrophic bacteria 2.5x10°
Bacillus spp. 2.5x10
Chemical composition(DM basis)
Dry matter(%) 82.53
Crude protein(%o) 16.14
Ether extract(%o) 15.23
Crude fiber(%o) 5.64
Crude ash(%) ' 8.76
Pb(ppm) 3.56
As(ppm) ) 2.18
Cr(ppm) . 9.42
F(ppm) 52.33
Cd nd*
Hg © nd
Aflatoxin nd

* nd = not detectable.
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Table 3. Formula and chemical composition of basal diet

Item %

Ingredients composition

Corn 68.33
Soybean meal (CP 44%y 17.82
Corn gluten meal (CP 60%) 3.60
Soybean oil
Limestone 8.40
Tricalcium phosphate 0.93
DL-Methionine (50%) 0.09
L-Lysine (80%) 0.08
Vit.-min. premix* 0.50
Salt 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

*

Contained followings per kg of diet: vit. A, 1,600,000 IU; vit,
D;, 300,000 IU; vit. E, 800 IU; vit. K3, 132 mg; vit. By, 1,000
mg; vit. Biz, 1,200mg; niacin, 2,000mg; pantothenate calcium,
800mg; folic acid, 60mg; choline chloride, 35,000mg; DL-
methionine, 6,000mg; iron, 4,000mg; copper, 500mg; man-
ganese, 12,000mg; zinc, 9,000mg; cobalt, 100mg; BHT,
6,000mg; iodine, 250mg.

** Calculated values.
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Table 4. Effects of dietary of complex probiotics on per-

formance of laying hens

Total egg  Normal egg Soft & broken Egg
Treatments*, production  production egg production weight

(%) (%) (%) (®

Control 84.3 82.9 1.43 60.4°

01 87.8 85.9 1.92 61.6°

102 85.7 843 1.37 61.5°

0.4 89.5 882 126 60.4°
SEM** 1.074 0.998 0.300 1.193

* Values with different superscripts in the same columns differ
significantly(P<0.05). ‘
* Supplementation levels of complex probiotics(%).

** Standard error of the mean.
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Table S. Effects of dietary of complex probiotics on

performance of laying hens

 2AFAY Folsh AekAe] AWe] mAE G

Table 6. Effects of dietary of complex probiotics on eggshell
breaking strength in laying hens

Daily egg Feed intake Feed
Treatments* .
mass(g/hen) (g/d/hen) conversion
Control 51.0 120.6 2.36
0.1 54.1 121.2 2.24
0.2 52.7 124.4 2.36
0.4 54.1 1212 2.24
SEM*#* 0.687 1.177 0.031

* Supplementation levels of complex probiotics(%6).
** Standard error of the mean.
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Weeks of feeding test diets

Treatments*
4 8 12
kgcm2
Control 4.19 3.96 3.67
0.1 4.09 3.84 3.76
02 4,09 3.65 372
0.4 378 3.50 377
SEM** 0.092 0.092 0.093

* Supplementation levels of complex probiotics(%).
** Standard error of the mean.

Table 7. Effects of dietary of complex probiotics on eggshell
thickness in laying hens

Weeks of feeding test diets

Treatments*

4 8 12
[
Control 376 417 427
0.1 366 423 415
0.2 374 412 420
0.4 372 410 410
SEM** 2.635 3.076 3.352

* Supplementation levels of complex probiotics(%o).
** Standard error of the mean.

Table 8. Effects of dietary of complex probiotics on yolk color

in laying hens

Weeks of feeding test diets

Treatments*

4 8 12
Roche:

Control 8.45 6.95% 7.00°

0.1 8.30 7.15° 6.60"

02 8.30 7.25° 635"

0.4 8.15 6.70° 6.70°

SEM** 0.065 0.07° 0.091

* Values with different superscripts in the same columns differ
significantly(P<0.05).
* Supplementation levels of complex probiotics(%6).
** Standard error of the mean.
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Table 9. Effects of dietary of complex probiotics on Haugh

unit of eggs in laying hens

Weeks of feeding test diets

Table 10. Influence of dietary of complex probiotics on ileum
and cecum microflora in laying hens at 12 weeks of

feeding test diets

Treatments*
4 8 12 Tleum Cecum
a ab Treatments™* - Lactoba-
Control 91.3 83.9 86.5 LafIOba Anaerobe “ oba Anaerobe
0.1 8.5 86.4 83.0° cillus cillus
02 91.5 89.1 go2* T logeefiVg content -----------s---
0.4 g4 7 844 86,8 Control 8.002 8.699 8695"  10.165
SEM** 1.407 1611 1.023 0.1 8.818 10.643 9.993° 11.403*
b o . 02 8.625 11.524 10.050° 11.088*
** Values with different superscripts in the same columns differ . .
o 0.4 8.180 11.625 10.042 11.308
significantly(P<0.05).
SEM** 0.239 0.351 0.165 0.203

* Supplementation levels of complex probiotics(%o).
** Standard error of the mean.
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Z7o) vsta] FASHA 27} QTHP<0.05). Jin S(1996)<
10d8e] SANA AR g2 10°cfu®] LactobacilliZ 3 7}A]
AU Q] Lactobacillus spp.7y Z7}3Hc il sfR o, S 5
(2000)2 B W&ES HAHFFE AT 397 3
YR FrFEI T Bt olQo® AAle] o=
AW 7Y S7te sk, frIi 2 2 S EA
= At AUolA Hdgu| g Ee] AT Hgsls o
A| 81 (White =, 1969; Cranwell &, 1976), T 21} x| uk 2
HEAE AAst] Ui 238le F4E FANA FE
Aeg sle Ao2 HQItKMarch, 1979; Sissons, 1989). 4
TAE FA43% B AZMZ Zhffel f2ld njAEo] Su)
o] BAIAR Aoz KolA] gkt AA|e] Hrtol 9
3l] AL AEE AEE 2ok

*® Values with different superscripts in the same columns differ
significantly(P<0.05).
* Supplementation levels of complex probiotics(%o).
** Standard error of the mean.
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