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Effect of Feeding Multiple Probiotics on Performance and Fecal Noxious Gas Emission
in Broiler Chicks
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ABSTRACT A study was conducted to examine the effect of dietary supplementation of multiple probiotics (EM®) on growth
performance, blood cholesterol, intestinal microflora, and fecal gas emission in broiler chicks. A total of 450 one day old
male broiler chicks (Ross XRoss) were divided into six treatments with five replications in each treatment for five weeks.
Treatments were factorially designed with two levels of diet containing probiotics (D; 0, 0.2%) and three levels of drinking
water containing probiotics (DW; 0, 0.01, 0.1%). Basal diets contained 21.5% CP and 3,100 kcal’kg ME for starting and 19%
CP and 3,100 kcal/kg ME for finishing period. Weight gain, feed intake, and feed conversions of birds fed with probiotics
were not significantly different between Ds. Total cholesterol and triglyceride levels were significantly lower (P<0.05) in birds
fed with DW 0.01% or 0.1% compared with no probiotics group, but there was no significant difference between D treatments.
The number of E. coli, Salmonella and Lactobacillus in the ileum and cecum of the birds fed multiple probiotics were not
significantly different from those of no probiotic groups. There were no significant differences in the CO, gas emissions of
fecal between birds fed with Ds or among birds fed with DW. However, NH; gas emissions of DW 0.1% were significantly
lower (P<0.05) than DW 0%. In the results of this study, supplementation of probiotics tended to decrease the serum
cholesterol and triglyceride compared to those of control groups and reduction of fecal NH; gas emission.
(Key words: probiotics, cholesterol, intestinal microflora, fecal gas emission, broiler chicks)
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Table 1. Basal diet formula and chemical composition

Ingredients Starter Finisher
(o)

Corn 59.659 66.480
Soybean meal(44%) 27.713 24.754
Corn gluten 6.500 3.716
Soybean oil 2.636 2.000
TCP 1.749 1.235
Limestone 0.903 1.096
NaCl 0.380 0.341
Methionine 0.126 0.053
Lysine 0.134 0.125
Vitamin premix' 0.100 0.100
Mineral premix2 0.100 0.100
Total 100.000 100.000
Calculated nutrients composition
ME(kcal/kg) 3,100 3,100
Crude protein(%o) 21.50 19.00
Methionine(%o) 0.50 0.38
Lysine(%) 1.10 1.00
Ca(%) 1.00 0.90
Available P(%) 0.45 0.35

" Provided per kg of diet : Vit A, 10,000 IU; vit Ds, 2,200 ICU;
vit E, 20 IU; riboflavin, 5.6 mg, thiamine, 2.2 mg; pyridoxine,
1.6 mg; vit By, 14 mg; niacin, 20 mg; panthothenic acid, 12
mg; folic acid, 1.0 mg; biotin, 0.12 mg; ethoxyquin, 125 mg.

% Provided the mg per kg of diet : Mn 66; Zn, 50; Fe, 44; Cu,
4.0; 1, 0.6; Se, 0.16.
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Table 2. Effects of feeding multiple probiotics on performance of broiler chicks

ZEERIEIS CREE R
42 3% DW Alole] 45
Ao 2 Velydt) Jin et al.(1998)9] o)A SA

Treatments (%) Weight gain (g) Feed intake (g) Feed conversion
D DW 1~3wk 4~Swk Total 1~3wk  4~5wk Total 1~3wk 4~5wk Total
0 0 707.4 942.4 1,649 1,033 1,845 2,878 1.462 1.958 1.745
0.1 708.2 949.3 1,658 1,019 1,848 2,867 1.440 1.947 1.729
1.0 697.1 943.5 1,641 1,010 1,824 2,834 1.449 1.933 1.727
0.2 0 712.6 9323 1,645 1,004 1,809 2,813 1.409 1.940 1.710
0.1 698.4 935.3 1,634 1,012 1,818 2,830 1,450 1.944 1.732
1.0 729.6 934.8 1,664 1,030 1,805 2,835 1.412 1.931 1.704

Main effects
D 0 704.2 945.1 1,649 1,021 1,839 2,860 1.450 1.946 1.734
D 0.2 713.5 934.1 1,648 1,015 1,811 2,826 1.423 1.939 1.715
DW 0 710.0 9374 1,647 1,019 1,827 2,846 1.435 1.949 1.728
DW 0.1 703.3 942.3 1,646 1,016 1,833 2,849 1.445 1.945 1.731
DW 1.0 713.4 939.2 1,653 1,020 1,815 2,835 1.430 1.932 1.715
Probability

D 0.375 0.391 0.803 0.798 0.375 0.467 0.382 0.965 0412
DW 0.724 0.872 0.918 0.983 0.974 0.994 0.935 0.875 0.854
DXDW 0.255 0.951 0.572 0.615 0.548 0.568 0.681 0.574 0.282

Abbreviated D, diet containing probiotics; DW, drinking water containing probiotics.

3 Difco Laboratories Detroit, MI 48232-7058, USA.
* Gastec Co Fukaya, Ayase City, Kanagawa 252-11035, Japan.
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& SA(Mohan et al, 1996), A-ebA|(Abdulrahim et al,
1996), HA](Mott et al., 1973), #(Grunewald, 1982) = t}okat
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Table 3. Effects of feeding multiple probiotics on blood

cholesterol in broiler chicks

Treatments T- Trigly-
(%) cholesterol HDL LbL ceride
D DW mg/dL.
0 0 169.5 47.5 97.6 121.4
0.1 157.7 499 91.4 81.8
1.0 151.3 45.0 90.5 93.5
0.2 0 167.8 482 94.3 126.3
0.1 163.6 49.8 94.4 104.7
1.0 152.6 453 86.3 1149
Main effects
D 0 159.5 47.6 93.5 99.8
D 0.2 161.3 479 91.8 115.7
DW 0 168.7a 479 96.0 123.9°
DW 0.1 160.4ab 49.9 92.8 933"
DW 1.0 152.0b 45.1 88.4 104.3*
--------------------- Probability ---mmreeeee
D 0.698 0.824 0.580 0.063
DW 0.004 0.054 0.139 0.014
DxDW 0.747 0.977 0.617 0.619

*® Means within a column with no common superscripts differ
significantly(P<0.05).
Abbreviated D, diet containing probiotics; DW, drinking water

containing probiotics.

%%Ol Aerda s 2
1°ﬂ FA A AR 242
&

©
Bl
£
Z

A E 5573t 040}04 ZAVSE 8443 g R s
o] ¥z} Table 494 VERIQITE D 0%} D 0.2% 2]+
Atololl X B AN E. coli, Salmonella 2 Lactobacillus T4
ato) 7k gl e, WA M X273t Aol YEREA] 8
3tth DW 0.1%3} DW 1.0% A 2] 7ol A = DW 0%} 8] w3}
o & 4l PAEY Fhole S P1AA X3 Ao
2 yehgth. 2|1 Do} DW A2l Atololl A n| & Hst



Yoon et al. : Effect of Feeding Probiotics on Broiler Chicks 233

Table 4. Effects of feeding multiple probiotics on intestinal

microflora in broiler chicks

Table S. Effects of feeding multiple probiotics on NH3 and

CO, gas emission in broiler chicks

leum Cecum Treatments(%o) NH;3 CO,
Treatment Lacto- D DW
reatments Salmo- ac? _Salmo- Lacto- ppm
(%) E coli baci- E. coli . 0 0 84 2,580
nella nella bacillus
llus 0.1 65 2,560
D DW logip cfi/g - 1.0 86 2,340
0 0 763 734 761 782 765 86l 02 0 80 2,220
01 78 712 746 774 748 879 0.1 61 2,020
1.0 746 745 797 798 755 845 1.0 82 2,580
02 0 757 713 790 78 735 875 Main effects
01 770 738 764 774 748 888 D 0 78 2,493
10 749 744 789 790 779 876 D 0.2 77 2273
Main effects DW 0 87" 2,400
D 0 765 730 768 785 756 862 DW ol s 2090
D 02 759 732 78 782 754 880 oW 0 o 2,460
DW 0 760 724 776 782 1750 868 _
DW 01 778 725 755 774 748 88 Probability -~
DW L0 748 746 7935 794 767 86l D 0.900 0.631
: : : e : : DW 0.028 0.953
ooapility DxDW 0.851 0.764
D 0.885 0468 0825 0426 0.729 0.582 Ty — 1 - -
DW 0.568 0584 0945 0745 0438 0944 Vicans within a column With no common superscripts. ditier
DXxDW 0.672 0536 0568  0.543 0.601 0358 significantly(P<0.05).

Abbreviated D, diet containing probiotics; DW, drinking water

containing probiotics.
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Lactobacillus spp.5 0.05%, 0.10% 18]1 0.15% FE20.2 &
of3led 104, 209, 309, 40%oll ) VIS L ZAl 2
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(Adler and DaMassa, 1980; Stavric et al., 1992). 121} HkA)
& 5(2003)L Bacillus subtilis, Lactobacillus acidophilus 2.

Abbreviated D, diet containing probiotics; DW, drinking water
containing probiotics.
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