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ABSTRACT

Two experiments were conducted to observe the effects of direct fed microbials on metabolic
characteristics in sheep and milking performance in dairy cows. A metabolic trial with four ruminally
cannulated sheep (60+6kg) was conducted in a 4x4 Latin square design to investigate the supplementation
effects of Saccharomyces cerevisiae, Clostridium butyricum or mixed microbes of S. cerevisiae and C.
butyricum on ruminal fermentation characteristics and whole tract digestibility. Sheep were fed 1.25 kg of
total mixed ration (TMR, DM basis) supplemented with S. cerevisiae (2.5g/day), C. butyricum (1.0g/day) or
its mixture (S. cerevisiae 1.25 g/day + C. butyricum 1 g/day), twice daily in an equal volume. But control
sheep were fed only TMR. A feeding trial with 28 lactating Holstein cattle was also conducted for 12
weeks to investigate the effects of the same microbial supplements as for the metabolic trial on milking
performance. The cows were fed the TMR (control), and fed S. cerevisiae (50 g/day), C. butyricum (15
g/day) or its mixture (S. cerevisiae 25 g/day + C. butyricum 7.5 g/day) with upper layer dressing method.

Total VFA concentration and the digestibility of whole digestive tract in the sheep increased by
supplementation of S. cerevisiae, C. butyricum or their combined microbials compare to control group. The
proportion of propionic acid at 1h(P<0.039) and 3h (P<0.022) decreased by supplementation of S.
cerevisiae while tended to increase acetic acid proportion at the same times.

Daily dry matter intake (DMI) was not influenced by the microbial treatments, but milk yield (P<0.031)
and feed efficiency (milk yield/DMI, P<0.043) were higher for the cow received C. butyricum than those
for other treatments. The milk fat content was higher (P<0.085) when cows fed S. cerevisiae (4.11%) than
that fed the control (4.08%), the diets with C. butyricum (3.85%) and the microbial mixture.

Based on the results obtained from the current experiments, supplementation of C. butyricum or mixture
with S. cerevisiae might be increased milk fat content and milk productivity of lactating daily cows.

(Key words : Saccharomyces cerevisiae, Clostridium butyricum, Fermentation characteristics, Sheep, Milking
performance, Lactating dairy cattle)
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Table 1. Formula and chemical composition
of the TMR for the current experi-
ment (DM basis)

Items %
Formula
Alfalfa 2.77
Beet pulp 4.34
Whole cottonseed 7.48
Tall fescue 8.50
Oat grass 2.68
Timothy 1.32
Orange meal 18.00
Brewers grain 24.20
Custom concentrate ” 26.10
Energe corn? 431
Sodium bicarbonate 0.30
Chemical compositions(%o)
Dry matter 58.00
Crude protein 14.44
Ether extract 3.53
Neutral detergent fiber 61.51
Organic matter 94.50

Y Commercially produced concentrate  supplemented
with minerals and vitamins for the TMR feeding of
lactating cows.

Commercially produced corn supplement.
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Fig. 1. Supplementation effect of S. cerevi-
siae, C. butyricum or its combination
on pH of the rumen fluid in sheep.
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Fig. 2. Supplementation effect of S. cerevi-
siae, C. butyricum or its combination
on ammonia-N content of the rumen
fluid in sheep.
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Table 2. Total VFA concentration (mmoles/100ml) and molar proportion(%) of major VFA in
rumen fluid of sheep as influenced by supplementation of microbial additives to the

TMR Y
Items Control ~ M-Sc*  M-Cb** M_'CS:'EJ'M SEM ?  Pr<F 9
-05h
Total VFA (mmoles/100ml) 181.7 187.8 193.2 195.2 10.719  0.811
Proportions (mmoles/200mmoles) :
Acetic acid (Cy) 64.0 65.1 64.8 65.2 0797 0772
Propionic acid (Cs) 20.5 19.7 20.2 19.9 0.671  0.860
Butyric acid 11.2 10.2 10.9 10.8 0.284 0.682
C./Cs 3.18 3.30 3.22 3.30 0.134  0.882
1h
Total VFA (mmoles/100ml) 232.1 231.6 2375 245.6 10.154  0.746
Proportions (mmoles/200mmoles) :
Acetic acid 61.8 63.8 62.2 62.2 0.714 0441
Propionic acid 243 21.8° 23.2° 24.2° 0.652  0.039
Butyric acid 9.9 9.7 10.2 9.6 0.343  0.663
Ca/Cs 255 2.93° 272" 258" 0097  0.040
3h
Total VFA (mmoles/100ml) 228.3 231.0 229.1 239.6 11.603  0.375
Proportions (mmoles/200mmoles) :
Acetic acid 62.2 63.9 63.4 63.3 0.646 0514
Propionic acid 23.4° 21.6° 22.2° 228 039  0.022
Butyric acid 10.2 9.8 9.9 9.8 0.334  0.803
Co/Cs 2.66 2.96 2.88 2.78 0.061  0.057
5h
Total VFA (mmoles/100ml) 2215 229.1 227.9 229.3 10.884 0.792
Proportions (mmoles/200mmoles) :
Acetic acid 64.1 64.9 64.8 64.5 0.463  0.604
Propionic acid 22.4 21.6 21.6 22.1 0325  0.208
Butyric acid 10.2 9.3 9.8 9.9 0290 0.717
Ci/Cs 2.86 3.00 311 2.92 0.059  0.195
7h
Total VFA (mmoles/100ml) 213.6 218.0 219.5 226.0 10.937  0.428
Proportions (mmoles/200mmoles) :
Acetic acid 64.9 65.3 64.2 65.1 0.688  0.750
Propionic acid 21.6 20.9 22.4 21.3 0.459  0.146
Butyric acid 10.2 9.7 9.8 10.2 0.279  0.716
Co/Cs 3.01 3.12 2.89 3.07 0.092 0316

Y Means in the same row with different superscripts differ.

5 Standard error of the mean.
) Probability levels.
* Sacchromyces Cerevisiae,

** Clostridium Butyricum
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Table 3. Whole tract digestibility(%) of dietary components
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Fig. 3. Supplementation effect of S. cerevi-
iae, C. butyricum or its combination
on patterns of milk production by
Holstein cows.
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in sheep as influenced by

supplementation of microbial additives to the TMR

Items Control M-S.c M-Cb M-Sc+M-Cb SEM” Pr>F?
Dry matter 70.8 714 716 725 2432 0.249
Crude protein 71.9 72.1 74.3 72.6 2.107 0.152
Ether extracts 79.8 81.6 80.6 82.1 1.882 0.084
Neutral detergent fiber 70.9 718 72.0 725 2.315 0.225
Organic matter 72.7 72.9 73.0 73.8 2.425 0.237

Y Standard error of the mean.

2 Probability levels.

Table 4. Feed intake, yield and composition of milk, and milk urea-N as influenced by

microbial additives

Treatments 1

Items Control F-S.c F-Cb F-Sc + F-Cb SEm * ProF

DM intake (kg/day) 22.85 22.99 22.93 22.96 0.156 0.891

Milk yield (kg/day) 304 31.6° 33.1° 32.20% 0.648 0.031

Milk yield/DM intake 1.33° 1.37° 1.44° 1.40° 0.106 0.043
Milk composition (%) :

Milk protein 3.22 3.14 3.04 3.08 0.145 0.553

Milk fat 4.08 411 3.85 3.95 0.178 0.085

Total solids 8.64 8.65 8,57 8.54 0.065 0.674

MUN (mg/100ml) ? 15.8 14.7 16.3 16.2 0.435 0.150

Y standard error of means. 2 Milk urea nitrogen.
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(¢3

Sol MMAEE AL AA F A olH7t e
Aow Atmdr A WAE FEAoA A
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oz Qs Wl Welx A7 w9 v
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, C. butyricum 2]
HO:]O]'O:]OU:] =T
ﬂﬂ?t 4 S. cerevisiae®} 0.5g¢] C.
butryrlcum— FoI3FA . AFEAE Y] A A
g7 774 F 2879 HFF<l Holstein %
2E o]&ste] tiApE ol Ael o] 4749
= "I"N\-Q—tq TMR At drERS &
dg ARE ARSIt A AR
TMR /\}E”J "o W27 S. cerevisiae 50
glday =°-* C. butyricum 15g/day 5+ 2
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Az AAlElth =AM A9E aokehd th

&3} 2k,

R

vAE AT
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TE EF AFE w9l p
N sieoll d&gahA kot & VFA Bk
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cerevisiae TolTollAd AR Fol F 1A%
(P<0.039)2} 3A]7F(P<0.022)0] 7Z¥}3l3S o
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2 Aol wlste] #dA3F] W WFH acetic
acid H] &S U & AHIS Bk Apeka
g A vAE H7He 37t AE HAT
o= et FAor FAAE (P<0.031)7
APEEE (P<0.031)0] UoAE TS HolTol
H|3ke] C. butyricume ol TellA @3] &%
o A el Sojde tiAFeR s
cerevisiae 7 (4.11%)° A T (4.08%), C.
butyricum (3.85%) = =3 w7 (3.95%)°l
H|3te] tha & 7oAt (P<0.085). o] =&
Adg wFo] Hol ARGH 2 FTF WA=
A7 % C. butyricumo] HT} FAIAER =
A3kel= Ao ALBE M, S. cerevisiae?} &3
5 AMEToR FAW S thh FY

T g Aog JyH
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