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Effect of Feeding Live Yeast (Saccharomyces cerevisiae) on
Nutrient Utilization and Changes of Intestinal Microorganism
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ABSTRACT

In order to investigate the effect of feeding live yeast on growth performance, nutrients uti-
lization, tibia mineral deposit and intestinal microorganism changes, a growth assay was conducted
with 360 broiler chicks. Treatments were four levels of yeast as 0, 0.025, 0.05 and 0.1% in
1.83% tricalcium phosphate and two levels of yeast as 0 and 0.05% in 1.15% tricalcium phosphate,

The crude protein content of live yeast was 45%, and 97% of it was in the pure protein form,
with 46.6% of essential amino acids and 53.4% of non-essential amino acids. Growth performance
was tended to increase by feeding the yeast but there was no significant difference{P>.05). The
protein digestibility was increased as the feeding level of yeast increased. However, digestibilities
of fat, fiber, calcium and phosphorus were not affected by the yeast, Ash and calcium content of
tibia were increased as the level of yeast increased. Total number of E. cols in small intestine was
significantly decreased(P<.05) in chicks fed yeast. Total number of Lactobacillus was significantly
increased by the yeast feeding. The changes of microorganism in cecum had the same trend with
the changes of microorganism in small intestine.

(Key words: live yeast, nutrient utilization, tibia, intestinal microoganism, broiler)
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Table 1. Composition of basal diet (as-fed basis)
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Tricalcium phosphate (%)

1.83 1.15

Ingredients; %
Yellow corn 67.03 67.71
Soybean meal 29.00 29.00
Tricalcium phosphate 1.83 1.15
Limestone 0.97 0.97
Salt 0.50 0.50
Vit.-min. premix! 0.60 0.60
DL-methionine 0.07 0.07
Total 100.00 100.00

Chemical composition;

Crude protein 21.97 21.86
Crude fat 2.89 2.90
Crude fiber 4.38 4.57
Crude ash 6.29 5.94
Ca 1.14 1.02
P 0.74 0.65
ME (kcal /kg) 3,309.00 3,328.00

! Provided the followings per kg of the complete diet: 1.43 g of vitamin E; 1.43 g of vitamin K3; 1.43 g of vit-
amin B;; 7.86 g of vitamin B,; 1.43 g vitamin Be; 0.01 g of vitamin By, 31.43 g of nicotinamide; 0.125 g of
ethoxyquine; 17.14 g of calcium pantothenate; 0.5 g of folic acid; 34 g of Mn; 30 gof Zn: 2 g of Cu; 0.5 g of

Ca; 30 g of Fe; and 0.25 g of I,
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Table 2. Chemical composition of Saccharomyces

cerevisiae

Item %
Proximate compositions;
Moisture 4.00
Crude protein 44.97
Crude fat 5.21
Crude ash 5.21
Indispensable amino acids;
Arginine 1.89
Histidine 1.28
Isoleucine 2.06
Leucine 3.24
Lysine 3.46
Methionine 2.08
Phenylalanine 1.94
Threonine 2.25
Valine 2.13
Total 20.33
Dispensable amino acids;
Alanine 2.80
Aspartate 4,81
Cystine 1.25
Glutamate 8.60
Glycine 2.16
Serine 2.11
Tyrosine 1.57
Total 23.30
True protein 43.63
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Table 3. Effects of feeding live yeast {Saccharomyces cevevisiae) on growth performance of broiler chicks

TCP' 1.83% TCP 1.15%
Yeast level (%) Yeast level (%)
Item SE
0 0.025 0.05 0.1 0 0.05
BW gain
Initial (d 3) 76* 77 79 76° 76* 76° 7.7
1wk (d3to10) 146° 156* 146° 144° 142° 144° 19.8
2wk (d3to17) 391 405° 398* 387 383 385° 42.3
3wk (d3to24) 701 718 712* 699* 682* 636® 74.0
4 wk (d 3 to31) 1,030° 1,047 1,038¢ 1,025 1,011° 1,025 100.8
5wk (d 3to38) 1,432 1,466° 1,467 1,464 1,427 1,454 142.0
Feed intake
5wk (d 3 to 38) 2,883 2,842¢ 2,851* 2,795 2,798 2,821° 281.7
Feed /gain
5wk (d 3to 38) 2.01° 1.94 1.91° 1.91° 1.96* 1.94 .02

! Tricalcium phosphate,

® Means in the same row without common superscripts are significantly different (P<0.05).

Table 4. Effect of feeding live yeast (Saccharomyces cerevisiae) on nutrient availability of broiler chicks

TCP! 1.83% TCP 1.15%
Yeast level (%) Yeast level (%)
Item SE
0 0.025 0.05 0.1 0 0.05
Crude protein 60.33° 65.80° 68.79* 71.29° 62.20° 63.20° 2.6
Crude fat 65.20° 74.69° 72.66* 71.72* 58.59° 57.62° 2.7
Crude fiber 34.00™ 40.96° 42.32° 40.55* 36.19® 39.70° 1.6
Crude ash 35.76° 35.92° 36.80° 36.74 35.10° 36.77° 1.4
Ca 33.16° 34.46° 34.85° 34.94° 33.95° 34.19° 1.3
P 40.74° 42.37* 43.307 43.90 40.14° 41.05 1.8

! Tricalcium phosphate.

** Means in the same row without common superscripts are significantly different (P<0.05).
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Table 5. Effect of feeding live yeast(Saccharomyces cerevisiae) on ash, Ca and P content in tibia

TCP! 1.83% TCP 1.15%
Yeast level (%) Yeast level (%)
Ttem SE
0 0.025 0.05 0.1 0 0.05
4 wk of age
Crude ash "38.70¢ 38.73 39.09 40.50¢ 37.93° 38.34° 1.7
Ca 7.69 7.77 8.04° 8.08 7.53* 7.99° 0.3
P 1.99° 2.01° 2.00° 2.01° 2.00° 1.97¢ 0.02
5 wk of age
Crude ash 40.08 - 42.15 - - - 1.8
Ca 8.66° - 10.75* - - - 0.4
P 1.96 - 1.96° - - - 0.02

! Tricalcium phosphate.

@ Means in the same row without common superscripts are significantly different (P<0.05).
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Table 6. Effect of feeding live yeast (Saccharo-

myces cerevisiae) on the changes of

microorganism in small intestine at 4

wk of age

TCP 1.83%'
Yeast level (%)
Item
0 0.025 005 0.1

Escherichia colt 99 86 56 68
Enterococcus 56 38 52 20
Lactobactllus 0 14 7 13

1 Tricalcium phosphate.
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Table 7. Effect of feeding live yeast (Saccharomyces cerevisiae) on the changes of microorganism in small intestine

at 5 wk of age!

Treatment? Micro- Plate number

Yeast level (%)organism 1 2 3 4 5 6 7 8 9 10 11 12 13 14 CFU /plate Average
0 E. coli 1 1 - 1 7 7 13 1 2 — 5 11 2 58 /14 4.14
0.05 E. coli 1 6 -3 - 3 1 2 1 1 4 - 2 27/14 1.92
0 Entero’ 5 6 - 5 — 5 — 5 5 13 19 4 2 30 9/14 7.07
0.05 Entero 4 5 22 21 24 6 53 18 29 8 13 1 — 9 28/14 20.36
0 Lacto* — 5 250 29 42 47 224 247 230 252 26 154 77 88 1671/14 119.36
0.05 Lacto 45 216 109 352 275 346 205 170 190 148 143 218 72 81 2570/14 183.57

! Dilution rate: 2 x 107
2 Tricalcium phosphate 1.83%.
3 Enterococcus.

* Lactobacillus.
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Table 8. Effect of feeding live yeast (Saccharomyces cerevisiae) on the changes of microorganism in cecum at 5 wk

of age!
2  orO- Plate number
i:ittnl'l::; (%) zf;:;sm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 CFU /plate Average
0 E. coli 22 6 17 18 59 16 9 19 39 23 11 49 11 3 302/14 216
0.05 E. cols 3 12 12 33 13 2 8 5 8 25 13 17 — 2 153/14 10.9
0 Enter’ — - 1 2 2 —-— 2 1 3 1 —- — 2 - 14 /14 1.0
0.05 Entero - - 1 = 1 3 - 7 - 1 3 — 3 20/14  1.43
0 Lacto? - - 11T - - - = - 4 - - - - 5/14 0.36
0.05 Lacto - - 1 - - - 10 - 2 - - - - 13/14  0.93

! Dilution rate: 2 x 107,
2 Tricalcium phosphate 1.83%.
3 Enterococcus.

* Lactobacillus.



210 ol@L 5 : AaRI} LA v X &3

P‘] 22 Eﬂz:rL-’] Eic s “H%WHZ]” 119.401 ]
3 AR 0.06% H7H7e] F F4E YA 183.6
24 53.8%4 S7ishe ARS By ol &wst
wAdE AT BAY AT S
AW EHES AN F YE IS Boss
Zlo|t},

HA wge] vjgE W3k Table 894 K=
skl gk e} vl AU f8d9) E. cokid
T FTE 52 0.05% HA7H7o0A 49.5%7 £l &
AL Enterococcust " ANA ERE HrlslA] @&
< dEz79 &R 0.06% F77e Hsr A9 glo
v w1 Lactobacilluse= 158.3%\F Z7151e] 4%

AN Bohe WAdr] FAFY vlgo] 21 AL
B Uk olgA e ) g el g
o FATY S7hes Aol LEIFL AXHA &
AE ARSSHA Hv olu| E. coli, Salmonella S
o] o] && AAaE APz EA dojube HAoz A}
i-Ral=S

FHI

A EE AAlsHE ) 16’%%8]—‘& 1 4kzh (tricalcium
phosphate, TCP) 1.83%¢°l 2432 0, 0.025, 0.
05 2 0.1% 2|3 TCP 1.15%09] &
0.06% o= 412 67FA) Az 4t
SHERE oF 45%7} Zowldolm, o] & 97%7}
cERARA, s ol 46,69%7F Baropu]xAko
2 Uegt, SA%e datec $4ay Fr5ot
o FHoR FUhshe AL nAoU BAA f9
4L ol = UATHP>.05). AT, B4, Za 2
1o} 23k dzTy B4aw AT 2% o &
AR ZEE BYO A3 38D Bge guE A
ZistREs ZAEd o FARAHEASS I & 9y
o 23U vAE H3E fl7E E. coli F
HzTol vlsf Fgaw Frhprt A3

02220 =1
—-TT=E 07‘<

lo i

EN
BT
Zo] 2%

ol 3 2l -2 Lactobacilius o Z472] Wil
gz b3 &PER Hrrt aA Frkshe Ao
2 VEbsteh WgelA e vl AE wale Az v)A
2 wslo} e Aoz e

(M BAAER, ol84, AE, AUTAE, &4)

[= S
b b

AOAC 1990 Official Methods of Analysis. 15th
ed. Association of Official Analytical Che-
mists, Arlington, VA.

Barber RS, Brause R, Michell KG, Myres AW
1970 The value of BP protein concentrate
for growing pigs. Proc Nutr Soc 29:9A.

Barber RS, Brause R, Michell KG, Myres AW
1971 The value of hydrocarbon-grown yeast
as a source of protein for growing pigs. Brit
J Nutr 25:285.

Brake J 1991 Lack of effect of a live yeast on
broiler breeder and pregency performance.
Poultry Sci 70:1037.

Lim DVM 1992 Effect of diet quality and
Yea-Sacc™ on performance of commercial
layers. Biotechnology in the Feed Industry.
Alltech Publ, Ky. Page 412.

Mason TR 1974 Feed additive helps Erath
producers. Dairymen’s Digest December 20.

McCullough ME 1980 How to feed for 20,000
pounds of milk, Hoard’s Dairyman 125:11.

McCullough ME 1983 Feeding 20,000 pounds
herds. An update. Hoard’s Dairyman 128
:1163.

McCullough ME 1986 Feed for 20,000 pounds of
milk. An update. Hoard’s Dairyman 131:347.

SAS Institute 1988 SAS /STAT® User’s Guide
(Release 6.03 Ed.). SAS Inst Inc, Cary,
NC.

Steel RG, Torrie JH 1980 Principles and
procedures of statistics. 2nd Ed MacGraw



Rhee et al. : Feeding live yeast to broiler chicks 211

Hill book Co, NY. 719 1988 S E R (Saccharomyces cere-

Stewart G, Russel 1 1981 Yeast. A step to en- visiae) F97F 24 9] SAAGF R o
ergy independence. Alltech Technical Publ, . 37 =88] 15(4) 1277,
Ky. Page 113.

}011

)

— HNI
T



