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SUMMARY

In order to study the effects of dietary yeast(Saccharomyces cerevisiae) products on the
performance of broiler chickens, tow feeding trial using Arbor Acres strain were conducted. In
experiment 1, 200 hatched male broiler chickens were divided into groups of 10 birds each and
four groups were given each of the five dietary treatments. control, 0.25% yeast culture
supplemented (YC-0.25%), 2.5% yeast culture supplemented(YC-2.5%), 0.05% live yeast
supplemented(LY-0.05%) and 0.1% live yeast supplemented(LY-0.1%). In experiment 2, 240
hatched broiler chickens(120 birds in each sex) were assigned to 2X3(sexXxfeed) factorial
design. Dietary treatments were control, 0.19% live yeast supplementation in finisher diet(LY
-Finisher), and 0.19 live yeast supplementation in whole period (LY-Whole) .

Results of experiment 1 showed that weight gain, feed intake and mortality were not
significantly different among treatments. However, weight gain of YC-0.25% and LY-0.1%
tended to be greater than other treatments after 3wks of age.' Feed efficiency of LY-0.05% was
poorer than those of control, YC-0.25% and LY-0.19%. Although nutrients availabilities were
not significantly different among treatments, availiabilities of Ca and P were greater in yeast
products supplemented groups than in control group. The number of Lacfobacillus spp.,
Streptococcus spp. and yeast in small intestine tended to be greater in supplemented groups while
that of Coliforms bacteria tended to be greafter in control group. In experiment 2, there were
significant effects of factors{feed and sex) and interaction on growth rate.

LY-Whole groups showed best weight gain in male while LY-Finisher groups did best in
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female broiler chickens. Feed intake and mortality were significantly higher in male broiler
chickens. FeedXsex interaction had a significant effect on feed efficiency. LY-Whole groups
showed best feed efficiency in male while LY-Finisher did best in female broiler chickens.
Availabilities of dry matter, Ca and P were higher in male than in female broiler chickens.

Availabilities of Ca and P were higher in live yeast supplemented groups than in control groups.
Live yeast supplemented groups tended to have greater number of Lactobacillus spp. and yeast

in the small intestine and Streptococcus spp. in the small intestine and cecum, and lesser number
of Coliforms bacteria in the small intestine. The pH of small intestinal contents tended to be

higher in live yeast supplemented groups.

(Key words : live yeast, yeast culture, broiler, sex, performance)
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Table 1. Formula and composition of the experimental diet(Exp. 1 and 2)

Ingredients (%) Starter Finisher Ingredients (%) Starter Finisher
° (1~3wks) (4~Twks) | & ° (1~ 3wks) (4~Twks)
Chemical
Corn, yellow 56.71 65.47 cee g
composition
SBM-44 34.24 25.35 ME (kcal/kg) 3,000.00 3,100.00
Fish meal-60 3.09 3.42 C. protein(%) 22.0 19.0
Animal fat 3.00 3.00 Lysine (%) 1.26 1.04
Calphos-18 1.63 1.54 Meth+Cys(%) 0.87 0.75
Limestone 0.51 0.48 Ca(%) 1.00 0.95
Methionine-45% 0.38 0.29 P(%) 0.77 0.72
Salt 0.24 0.25
Brolier Premix! 0.20 0.20
Total 100.00 100.00

'Premix provides following amount of micronutrients per kg diet; Vit.A 10, 000IU, Vit.D, 2,000IU,
Vit E 8IU, Vit K 1mg, Vit, B, 0.5mg, Vit B, 5mg, Vit.Bs 0.5mg, Vit.B;, 0.01lmg, Niacin 25mg, Ca
-pantothenate 10mg, Folic acid 0.5mg, Choline 300mg, Ethoxyquin 1mg, I 0.6mg, Zn 50mg, Mn 55
mg, Cu 4mg, Co 0.3mg 2Calculated values

Table 2. Chemical composition of yeast(Saccharomyces cerevisiae) and yeast culture (%)

Yeast Yeast culture Yeast Yeast culture
Moisture 6.33 9.91 Crude ash 5.30 4.10
Crude protein 39.88 14.82 Ca 0.07 0.51
Crude fat 2.35 6.62 P 0.93 0.69
Crude fiber 0.19 5.59 Yeast, cfu/g 13x10° 3.15%10*
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Table 3. The selective media and culturing condition for the enumeration of microbial organisms

(Exp. 1 and 2)

Microorganisms Medium

Culturing condition

Coliforms EMB agar

Lactobacillus spp. Rogosa sl ag

Steptococcus spp.
Yeast

ar

KF Streptococcus agar
Potato Dextrose agar

Pour plate, 32C for 24hr
Suriace plate, 37C for 48hr,
anaerobically

Surface plate, 37C for 48hr
Surface plate, 37C for 48hr

Table 4. Overall weight gain, feed intake, feed efficiency and mortality of broiler chickens fed

for 6wks(Exp. 1)

Weight gain Feed intake Feed efficiency* Mortality
Treatment () (8) (%)
Control 1991.0 3472.1 1.74° 5.0
YC-0.25% 2077.3 3543.2 1.71% 7.5
YC-2.5% 1984.5 3571.2 1.80* 7.5
LY-0.05% 1988.7 3711.6 1.87° 0
LY-0.1% 2053.4 3564.5 1.74% 7.5
SEM 33.6 63.4 0.03 3.5

YC : yeast culture, LY : live yeast, ®° . Means in the same column with different superscript differ (p<

0.05)
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Fig. 1. Cumulative weight gain of male broiler chickens(Exp. 1)

Table 5. Nutrients availability of the experimental diets(Exp. 1)

Dry Crude Crude Crude N.F.E. Ca P
Treatment metter(%) protein(%) fat(%) fiber (%) (%) (%) (%)
Control 76.10 73.17 89.44 10.08 88.69 25.32 48.10
YC-0.25% 76.99 77.31 90.03 9.38 89.31 32.43 54.81
YC-2.5% 72.62 65.57 87.39 7.58 89.51 28.68 51.19
LY-0.05% 75.65 71.10 88.68 9.92 89.68 47.43 56.59
LY-0.1% 77.81 71.98 89.19 17.38 91.91 34.74 58.32
SEM 1.32 3.03 1.23 4.03 1.15 4.96 2.79

YC : yeast culture, LY : live yeast
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Table 6. The viable counts of microorganism in the small intestinal content of broiler chickens

(cfu/g) (Exp. 1)

Treatments

Species Age, Wk
Control YC-0.25% YC-2.5% LY-0.05% LY-0.1%
Lactoba- 1 3.25% 108 2.99x10° 9.15%x10° 7.85%x107 1.05%x10°
cillus spp. 3 3.33x 107 4.83x10° 7.20%10° 4.47%10" 5.43x 10
5 1.54%107 3.20X107 2.60x108 1.15x108 1.20x10?
7 2.50x107 5.15%10° 8.38%x107 4.45%107 4.09%x108
Strepto- 1 1.03%107 5.20%107 1.70x10° 7.38%10° 1.05%107
€OCCUS Spp. 3 5.83x10° 8.47x107 1.06x10° 7.07X107 2.72x10°
5 3.60x10° 9.60x107 7.83%10° 4.20x107 4.00x107
7 4.18%10° 1.15%10% 9.86x107 6.45x107 1.36x10°
Coliforms 1 1.23x10® 5.77x107 5.30%X10° 1.56x107 1.04%107
3 1.06X107 1.13%107 4.33x10° 3.27x10° 3.77x10°
5 6.20x107 1.25%10° 5.50x10° 1.43%x107 1.20%x107
7 2.30x108 4.76X107 6.56x 107 1.05%x10° 5.16x107
Yeast 1 3.00x 107 1.47x108 2.33%x108 2.50x107 1.23x10%
3 3.67x10° 5.17x107 3.90x10° 4.30x10° 5.60x 108
5 3.23%x107 8.08x107 2.00x10° 3.87X107 2.15%108
7 1.16x10° 2.35% 108 2.36%107 3.27x107 2.05%x108

YC : yeast culture, LY : live yeast
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Table 7. Overall weight gain, feed intake, feed efficiency and mortality of broiler chickens fed
for 7 wks(Exp. 2)

Sex

Supplementation Male Female Mean

Weight gain, g per bird

Control 2283.1 2128.0 2205.6
LY-Finisher! 2314.5 2163.0 2238.6
LY-Whole? 2381.6 2090.8 2236.2
Mean 2326.4 2127.3 2226.9
Feed intake, g per bird
Control 4450.3 4108.0 4329.1
LY-Finisher 4389.2 4134.8 4262.0
LY-Whole 4441.2 4120.8 4281.0
Mean 4460 .2 4121.2 4190.1
Feed efficiency, per bird
Control 1.99 1.93 1.96
LY-Finisher 1.90 1.91 1.91
LY-Whole 1.87 1.97 1.92
Mean 1.92 1.94 1.93
Mortality, %
Control 17.5 10.0 13.8
LY-Finisher 12.5 2.5 7.5
LY-Whole 15.0 5.0 10.0
Mean 15.0 5.8 10.4

'Supplemented with 0,1% live yeast in finisher diet only
2Supplemented with (,19% live yeast in hoth starter and finisher diet

Table 8. Treatment effects and interaction on weight gain, feed intake, feed efficiency and
mortality, F-value(Exp. 2)

Source Weight gain Feed intake Feed efficiency Mortality
Feed(A) 5.56* 0.54 2.05 0.78
Sex (B) 482.48** 38.60"* 0.56 4.99
AxB 25.60** 1.02 4.25* 0.04

*p<0.05 **p<0.01

fibkH(p<0.05) H 31 (p<0.01)el & Felg o pHE =AH} 2#E Table 11, 12, 13, 14 ¥ 15

& ke 2w o8& vxd AEe v o] gofsigic}.

Wl Table 1114 Lactobacillus spp.5-5 2 434,
a3t A7 44 59l QA FHEE FE4ot g, FEEE fA7 Aol AAY AP et
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Fig. 2. Cumulative weight gain of male broler chickens(Exp. 2)

Table 9. Nutrients availability of the experimental diets(Exp. 2)

Sex

Supplementation Male Female Mean

Dry matter, %

Control 74.84 75.46 75.15
LY-Finisher! 78.40 75.70 77.05
LY-Whole? 80.27 66.00 73.13
Mean 77.84 72.39 75.11
Crude protein, %
Control 52.63 57.30 54.97
LY-Finisher 60.40 52.97 56.68
LY-Whole 63.73 50.27 57.00
Mean 58.92 53.51 56.22

Crude fat, %
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Table 9. Continued

Sex
Supplementation Male Female Mean
Control 92.93 95.13 94.03
LY-Finisher? 94.60 92.83 93.72
LY-Whole 93.23 92.73 92.98
Mean 93.59 93.57 93.58
Crude fiber, %
Control 16.11 18.47 17.29
LY-Finisher 20.65 20.31 20.48
LY-Whole 23.48 18.49 20.98
Mean 20.08 19.09 19.57
N.F.E, %
Control 90.68 89.50 90.09
LY-Finisher 91.03 91.87 91.45
LY-Whole 91.93 87.65 89.79
Mean 91.21 89.67 90.44
Calcium, %
Control 33.43 25.32 29.38
LY-Finisher 51.65 44.99 48.32
LY-Whole 53.29 19.77 36.53
Mean 46.13 30.03 38.08
Phosphorous. %
Control 31.94 26.41 29.18
LY-Finisher 51.03 41.27 46.15
LY-Whole 55.85 32.29 44.07
Mean 46.27 33.32 39.80

'Supplemented with 0.1% live yeast in finisher diet only

?Supplemented with 0.1% live yeast in both starter and finisher diet

Table 10. Treatment effects and interaction on nutrients availability, F-value(Exp. 2)

Crude Crude Crude
Source DM N.F.E. Ca P
protein fat fiber
Feed(A) 0.85 0.10 0.53 2.43 0.78 5.44* 3.95*
Sex (B) 4.95* 1.84 0.00 0.45 1.78 11.55*** 5.81*
AXB 3.39 1.79 1.87 2.10 1.66 3.39 1.02
*p<0.05 **p<0.01
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Table 11, The viable counts of Lactobacillus spp. in contents of intestinal organs(cfu/g) (Exp. 2)

Male Female
Age, Wk
LY- LY- LY- LY-
Control Finisher! Whole? Control Finisher! Whole?
1 4.01x10* 3.46X10°  3.59x10° 4.00%x10*
Gizzard 3 5.50x 10* 8.60x10* 2.35X%10* 3.12x10*
5 3.14%x10° 4.18x10° 6.78x10° 6.05x10° 8.13%x10° 2.13x10*
7 3.18x10* 1.86Xx10° 5.79%10* 3.15x10° 2.88x10* 1.19%10°
Average  3.25Xx10* 3.02x10®° 3.85X10* 9.07x10® 1.85X10°* 2.34x10*
1 7.00%10° 3.90X107  4.00%x10° 9.50% 107
Upper 3 2.50% 107 3.12x10°  2.85x10° 8.00x107
small 5 3.13%107 4.11x10°  7.68x107 8.94%x107 1.05%108 4.12x108
intestine 7 4.00x10" 2.19x10® 1.00x10® 4.14%107 1.06%x10° 3.34x108
Average 2.58X107 1.30x10°®° 6.18X107 2.04x10° 1.06x10® 2.30x10°
1 1.25%107 5.35X107  3.60%10° 4.50x108
Lower 3 5.50% 107 5.00x107 1.00%x107 8.00% 107
small 5 8.76x10"  3.34x10® 5.98x107 3.19%x10° 9.15X10°*  3.10%x10°
intestine 7 6.86x10° 7.69%x107 7.06X10° 3.14X107 2.64x10* 6.64x107
Average 4.05%107 2.06x10% 2.17x10*° 9.18x10®° 5.90x10® 2.27x10®
1 8.20%10° 3.20X10°  2.50%10° 1.65%10°
Cecum 3 7.65%107 7.86X107  8.74x10% 1.60x10°
5 8.94%x107  4.19x10" 8.15x107 7.96x107 1.18x10®° 1.18x10%
7 2.25%107 3.19%x10° 5.54X10° 3.39x10° 8.04x10° 5.16x10°
Average  2.52x10®° 1.81x10° 2.59X10° 9.48%x10° 4.61x10® 9.71x10°

'Supplemented with 0.1% live yeast in finisher diet only
2Supplemented with 0.1% live yeast in both starter and finisher diet

Table 12. The viable counts of Streptococcus spp. in contents of intestinal organs(cfu/g) (Exp. 2)

Male Female
Age, Wk
LY- LY- LY- LY-
Control Finisher! Whole? Control Finisher! Whole?
1 5.16x10° 2.12X10°  3.89x10° 6.12x10°
Gizzard 3 3.00x10° 1.00x10° 1.70x10* 2.12x1¢*
5 5.13xX10° 4.13x10®* 8.15X10° 2.50x10* 4.19x10° 6.57x10°
7 2.19%10*  3.00X10° 1.86x10° 3.98x10° 1.16x10* 4.18%x10*
Average  8.91x10° 3.57x10° 3.28X10° 1.25X10* 7.90x10° 1.89x10*
1 2.50%10° 3.70X107 3.05%x10° 1.30x108
Upper 3 3.24x10 4.21x10°  2.15%1¢’ 2.32x10®
small 5 4.13x10° 7.63x10° 3.89x10® 3.19x10" 2.16X10® 3.05x10°
intestine 7 2.05X107 4.08x10° 3.86X10° 6.76X107 2.16x10®°  3.19x10°

Average  2.42X107 2.42x10° 2.14x10®* 1.07x10° 2.16x10® 2.47x10°
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Table 12. Continued
Male Female
Age, Wk
LY- LY- LY- LY-
Control Finisher! Whole? Control Finisher! Whole?
1 1.30Xx 10° 4.40%x10"  3.05x10° 4.95x10°
Lower 3 5.76x10° 4.86Xx107  2.74x10° 3.36x10°
small 5 4.94X10°  5.13X107  4.21x107 8.16x107  4.12X10°  1.18Xx1¢0°
intestine 7 1.18x107  1.14x10° 6.96x107 3.00x10° 5.11X10° 4.14x10°
Average  5.95X10°  8.27x107 5.11x10"  9.27x10°  4.62X10°  3.41X1¢°
1 6.00x10° 2.60x10°  1.03x10° 1.86x10°
Cecum 3 2.00x107 2.16x10°  7.00x107 8.35%x 107
5 3.12x107 2.14X10° 5.13x10®° 5.14x10" 5.18x10®° 1.25X107
7 8.00X107  4.14x10° 1.96X10° 6.84x10" 3.14X10® 7.76X10°
Average  1.83x10°  3.14x10®° 2.96x10° 3.05x10° 4.16x10°  6.83x10°
'Supplemented with 0,1% live yeast in finisher diet only
2Supplemented with 0.1% live yeast in both starter and finisher diet
Table 13, The viable counts of Coliforms spp. in contents of intestinal organs(cfu/g) (Exp. 2)
Male Female
Age, Wk
LY- LY- LY- LY-
Control Finisher! Whole? Control Finisher! Whole?
1 3.05%10% 3.86Xx10°  2.96%x10* 3.83x10*
Gizzard 3 1.05x10* 9.00x10®* 1.90x10* 5.00x10°
5 2.35%x10*  3.96x10° 4.15%x10° 7.86x10° 5.96x10° 7.13x1(°
7 3.08x10°  2.93x10° 1.89x10° 2.86x10* 2.86X10°  4.84x10°
Average 1.00X10*  3.45X10° 4.73x10° 2.13x10* 4.41x10° 1.38x10*
1 2.50x10° 3.00<10°  4.25%x10° 1.30x10®
Upper 3 2.00x 107 1.00x10"  4.30x10° 1.00X10°
small 5 2.89%107  3.56Xx 107 1.89%x107 3.15%10"  4.08x10"  3.15X107
intestine 7 3.19x10° 8.94x10° 4.15X107 5.56x107 7.86X10"  1.89x107
Average  9.26X10" 6.25X107 1.84x107 1.39x10® 5.97x10° 7.01x107
1 2.76X10° 1.85%x10®  2.10x10° 2.90x108
Lower 3 2.45%108 3.00x10"  6.50x10° 1.15%10°
small 5 3.12x10° 1.89%x10* 4.15X107 7.19%x10° 6.76X10" 8.18x1(°
intestine 7 8.14X10" 9.14X107 1.94x10° 4.88x10" 6.45X10° 3.25X107
Average  2.29x10° 1.40%10® 1.13x10®* 2.34x10° 3.70X10" 2.85Xx1(?
1 4.10x10° 3.28x10®  5.50x10° 1.30%x10°
Cecum 3 4.30%107 4.83x10" 1.85x10° 1.00x10°
5 7.11x107 2.12x10° 3.19x107 6.18x10® 1.13x10® 7.38x10°
7 2.18x10° 3.28x10° 7.06x10° 3.44Xx10®* 5.55X10® 6.56X107
Average 1.86X10°  1.65Xx10° 1.20x10° 8.41x10%° 3.34X10° 7.76x10°

'Supplemented with 0.1% live yeast in finisher diet only

zSupplemented with 0.1% live yeast in both starter and finisher diet
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Table 14. The viable counts of yeast in contents of intestinal organs(cfu/g) (Exp. 2)

Male Female
Age, Wk
LY- LY- LY- LY-
Control Finisher! Whole? Control Finisher! Whole?
1 4.36x10* 4.61x10* 6.23x10° 7.20%10°
Gizzard 3 3.75%10* 2.00X10*  2.50x10* 1.00x10*
5 4.36xX10* 5.78x10° 3.86x10* 2.15x10* 9.12x10® 1.15x10*
7 6.96x10° 1.18x10* 7.18x10* 1.15X10* 3.00x10* 2.05%10*
Average  3.29X10* 8.79x1¢* 1.93x10* 1.61x10* 1.96x10* 1.23x10*
1 3.60x107 7.00x10* 1.65x10° 6.90x107
Upper 3 3.85x10° 4.00X10°  1.00x10° 1.10x10°
small 5 3.18%X10° 6.89x107 7.14x10" 1.15X10" 4.14x10" 5.86x10’
intestine 7 9.06X10° 3.68x10" 1.13x10" 2.25x10" 1.36x10® 3.66x107
Average  1.30X107 5.29%10" 1.97x10® 5.00X10° 8.87x10" 4.13x107
1 3.75%107 7.75X10"  1.30%x10° 1.15%10°
Lower 3 3.19x107 8.10x<10°  6.00x10° 1.15X107
small 5 3.13x10°  4.96x10® 6.56x10° 2.96x107 3.19x10° 3.96x10’
intestine 7 3.14X10° 6.19x10®  7.04x10° 4.09%x10° 8.08x10" 4.19x10’
Average  9.64X10° 5.58X10° 5.62Xx10°  3.44x10° 2.00x10° 5.20%X10’
1 9.20x10° 1.11x10° 5.05x10° 7.00x10°
Cecum 3 1.40%x10° 3.30x10° 8.25x10° 1.46X10°
5 4.15x10° 3.86x10° 7.63x10° 4.25x10° 8.19x10®* 6.78x10°
7 3.19%x108 6.00x10® 6.86Xx10° 7.74%107 7.64%x108 2.06Xx 108
Average  4.49X10° 4.93x10®° 7.22x10® 4.58X10°®° 7.92x10° 7.61x10°

'Supplemented with 0.1% live yeast in finisher diet only

2Supplemented with 0.1% live yeast in both starter and finisher diet
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Table 15. pH of contents of intestinal organs(Exp. 2)

Male Female
Age, Wk
LY- LY- LY- LY-
Control Finisher! Whole? Control Finisher! Whole?
1 3.86 3.93 3.49 3.39
Gizzard 3 4,51 3.78 4.17 3.63
5 4.25 4.01 4.12 4.31 3.89 3.99
7 4.08 4,38 4.46 3.96 4.15 4.07
Average 4.18 4.20 4.07 3.98 4.02 3.7
1 6.05 7.00 6.42 6.35
Upper 3 7.26 6.83 6.38 6.56
small 5 6.65 6.81 6.98 6.67 6.86 7.08
intestine 7 7.10 7.31 7.12 6.76 7.10 7.28
Average 6.77 7.06 6.98 6.56 6.98 6.82
1 6.77 7.74 6.66 6.87
Lower 3 7.19 8.14 7.19 7.92
small 5 7.42 7.60 7.05 7.31 7.33 7.17
intestine 7 7.25 7.70 7.68 6.96 7.70 7.36
Average 7.16 7.65 7.65 7.03 7.52 7.33
1 6.70 6.00 6.59 6.30
Cecum 3 5.60 5.47 6.25 7.12
5 6.31 6.13 6.20 6.40 6.56 7.31
7 6.80 6.85 6.80 6.73 7.43 6.95
Average 6.35 6.49 6.12 6.49 7.00 6.92

'Supplemented with 0,19% live yeast in finisher diet only

*Supplemented with (0,19 live yeast in both starter and finisher diet
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