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List of probiotics studied for application in animal reed.Gaggia et al., 2010

Genus

Species

Bifidobacterium

Enterococcus

Lactobacdillus

Lactococcus

Leuconostoc

Pediococcus
Propionibacterium
Streptococcus

Bacillus

Saccharomyces

Kluyveromyces

Aspergyllus

B animalis subsp. animalis (B. animalis }*

B. lactis subsp. lactis (B. lactis)

B. longum subsp. longum(B. longum)

B. pseudolongum subsp. pseudolongum (B. pseudolongum)
B. thermophilum

E. faecalis (Streptococcus faecalis)

E. faedum (Streptococcus faecium)

L acidophilus

L amylovorus

L brevis

L casei subsp. casei (L casei)

L crispatus

L farmicinis

L fermentum

L murinus

L plantarum subsp. plantarum (L plantarum )
L reuteri

L rhamnosus

L salivarius

L amylovorus (L sobrius)

L lactis subsp. cremoris (Streptococaus cremoris )
L lactis subsp. lactis

L citreum

L lactis

L mesenteroides

P. addilactici

P. pentosaceus subsp. pentosaceous

P. freudenreichii

5. infantarius

5 salivarius subsp. salivarius

S thermophilus (5. salivarius subsp. thermophilus)
B. cereus (B. cereus var. toyoi)

B. licheniformis

B. subtilis

S cerevisiae (5. boulardii)

S pastorianus (S. carlsbergensis)

K. fraglis

K. marxianus
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L.S. Frizzo et al. / Animal Feed Science and Technology 157 (2010) 159-167

Growth performance of supplemented calves (LAB-G) and non-supplemented calves (C-G) with lactic acid bacteria

for 35 days.

Treatment /\ SEM P

C-G / LAE-G\ Treatment
Calves, n 8 8 = -
Weight (kg) 50.9 58.3 0.64 0.059
Average live weight gain (kg/week) 2.7 49 0.10 0.002
Total feed intake (kg DM/week) 8.145 11.476 0.0673 <0.001
Starter intake (kg DM/week) 3.793 7.060 0.0683 <0.001
Feed efficiency (kg DMIfkg gain) 34 3.2 0.30 0.868
Water intake (l/week) 16.9 17.3 0.35 0.866
Heart girth (cm) 82.6 84.8 0.20 0.079
Wither height (cm) 84.7 88.3 0.31 0.059
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Animal Feed Science and Technology 169 (2011) 147-156

Contents lists available at ScienceDirect

Animal

Animal Feed Science and Technology

journal homepage: www.elsevier.com/locate/anifeedsci

Effects of probiotics on growth performance in young calves:
A meta-analysis of randomized controlled trials

L.S. Frizzo®!, M.V. Zbrun®1!, L.P. Soto®!, M.L. Signorini-*

4 Department of Public Health, Faculty of Veterinary Science — Litoral National University, Kreder 2805, (53080HOF) Esperanza, Province of Santa Fe,
Argentina

b National Council of Scientific and Technical Research, National Institute of Agricultural Technology, EEA Rafaela, Ruta 34 Km 227, (2300) Rafaela, Province
of Santa Fe, Argentina

ARTICLE INFO ABSTRACT
Article history: Growth of calves during their first few weeks of life is one of the most important factors
Received 23 July 2010 affecting their performance during subsequent rearing, and it can be modified by disease,

Received in revised form 3 June 2011

especially gastrointestinal infections. Use of lactic acid bacteria (LAB) is a tool which may
Accepted 18 June 2011

maintain the intestinal microbial balance, prevent diarrhea and improve growth. How-
ever, a consensus has not been reached as to whether probiotics are effective in improving
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Bacteria

Forage particle Starch

Bacteria
Yeast “~ Yeast
cells cells

Schematic depicting yeast cells using oxygen located within and immediately around freshly ingested solid
particles. This improves anaerobiosis and thus benefits bacteria closely associated with yeasts in a “micro-consortium
structure”. [Part of the yeast cell image located on the end of the right side has been cut.]
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(Laboarde, et al, 2008) &

Table 3. Least squares means of average daily starter intake and water intake for calves fed diets
containing no additives (C). yeast culture (YC). probiotics (P). or yeast culture and probiotics
(YCP) through day 56 of age.

Treatment P Value
C YC P YCP  SEM'  YC P YCH*P

—

Starter
(g/d) 6239 69505 48332 67745 69.10 \ 0.06 0.23 0.40
Water
(gd) 421 4.15 2.96 3.54 0.47 0.49 0.01 0.40
SEM' = Standard Error of the Mean N
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(Laboarde, et al, 2008) & oo

Table 4. Least squares means for average body weight (kg) of calves fed diets containing no
additives (C). yeast culture (YC). probiotics (P). or yeast culture and probiotics (YCP) at d 0. 42.
56, 84, and 112 of age. There was a main effect of time (P < 0.05).

Treatment /\P\\'glue

Day C YC P YCP SEM'/ YC P\ YC'P

Birth. d 0 36.22 38.03 3819 3722 175/ 078 071\ 0.38
Weaning. d42  53.82 55.39 5220  56.89 143/ 002 099 | 0.26
Remove from

hutch. d 56 65.49 67.96 6242 6823 197\ 004 047 | 040
End of trt. d84  89.94 01.25 88.50 8995 335\ 056 056 |/ 097
End of trial. d

112 111.27  117.05 113.05 117.29  3.79 0.16 0.77 0.83
SEM' = Standard Error of the Mean "
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(Laboarde, et al, 2008) &

Table 5. Least squares means for hip height and wither height through 112 days of age and fecal
scores through 56 days of age of calves fed diets containing no additive (C). yeast culture (YC).

probiotics (P). or yeast culture and probiotics (YCP). There were no treatment effects (P > 0.05)
for hip and wither heights. Treatment effects were observed for fecal score (P < 0.05).

Treatment P Value
C YC P YCP SEM'  YC P YC*P
Hip
(cm) 7.22 88.28 87.35 87.53 1.04 0.55 0.76 0.68
Wither
(cm) 83.37 84.02 83.20 83.47 1.03 0.66 0.72 0.85
Score’ 2.34 2.46 2.39 2.49 0.65 0.02 0.46 0.81
'SEM = Standard Error of the Mean -

2
Fecal Score scale: 1=normal; 2=soft: 3=runny: 4=watery
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Meta-analysis of the influence of Saccharomyces cerevisiae supplementation
on ruminal parameters and milk production of ruminants

M. Desnoyers,*t S. Giger—Re'«.ferdin,"r1 G. Bertin,T C. Duvaux-Ponter,” and D. Sauvant*®
*Unite Mixte de Recherches, Institut National de la Recherche Agnonomique-AgroParisTech Physiologie de la Nutrition et Alimentation,

75231 Paris Cedex 05, France
tAlltech France, 92593 Levallois-Perret Cedex, France

ABSTRACT

The effects of yeast supplementation on intake,
production, and rumen fermentation characteristics
have been widely studied, but results are inconsistent
between different studies. A quantitative meta-analysis
was applied to 110 papers, 157 experiments, and 376
treatments dealing with yeast supplementation in ru-
minants. The objective was first to highlight the major
quantitative effects of live yeast supplementation on
intake, rumen fermentation, and milk production, and
second, to identify major differences in experimental
conditions between studies that can affect the response
to treatment. Some of these experimental conditions
are referred to as interfering factors. Yeast supplemen-
tation increased rumen pH (4+0.03 on average) and

concentration tended to decrease when the DMI level
and the percentage of concentrate in the diet increased.
The effects of interfering factors were globally similar
when either dose effect or gqualitative effect of yeast was
taken into account. Although rumen fermentation ef-
ficiency per se was not measured, these results suggest
an improvement in rumen fermentation by yeast sup-
plementation. This effect could, however, be modulated
by several different factors such as DMI, percentage of
concentrate or NDF in the diet, or species.

Key words: meta-analysis, yveast, Saccharomyces cer-
evisiae, ruminant

INTRODUCTION

Most dietarv compounds entering the rumen are des
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Table 3: Least squares means of DML milk vield and composition. feed efficiency and changes in BW and BCS of cows fed experimental diets'

Treatments
Paramelers Corlrol LY ANX LY+ANX SEMVE
Cows (n) .00 f.00) . 00) 6,00
DMI (kg dav ™) 21.54 2144 20,41 21.83 1.29
Milk vield (kg day™) 316 30,60 3711 39.6(F 0.03
FCM 3.5% (kg day™) 3849 39.22 36.M 37.47 0.59
Milk compaosition
Fat (%) 376 i 3.32 319 0.4
Protem (%o) 2.7¢ 2.90¢ 2T 288 0.02
Lactose (%) 4.74 4.59 4.51 4.58 (.03
SNF (%) 1.59 802 T80 7.9 (.28
TS (%) 11.35 11.46 11.12 11.13 0.13
Urea (mg dl.']} 1775 17.07 17.3 17.05 0.47
Milk compaosition yield (kg day™)
Fal 1.38 1.36 1.23 1.26 0.03
Protein 1.04° 1.1¥ 1.0 1.14* 0.09
Lactose 1.76 1.82 1.67 1.81 0.03
Feed efficiency 1.78 182 1.76 1.71 (.04
BW changes (kg day ™) -0.67 -(1.83 043 043 0.10
BCS changes 0,21 -(1.26 01,19 -1.21 0.10

ITreatment groups include; basal diet (control), basal diet supplemented with Live Yeast (LY), Aspergillis niger meal extracted (ANX) or a mixture of LY
and ANX (LY+ANX); *Standard error of means. Kg of FCM 3.5%kg™" of DM, * "Means within a row lacking a common superscript letter differ (p<0.05)
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Table 4: Least squares means of apparent nutrient digestibility of cows fed
experimental diets'

Digestibility ~ Control LY ANX LY + ANX SEM
DM 65.03° 69.07° 67.54°" 69.97 " 0.51
OM 65.61° 71.12° 68.17 > 76.04° 0.43
CP 64.02 72.28 65.34 69.46 0.23
NDF 55.76° 62.16° 58.69 " 69.73° 0.62

'Treatment groups include: basal diet (control), basal diet supplemented
with live veast (LY), Aspergiflus niger meal extracted (ANX) or a mixture
of LY and ANX (LY+ANX), “Standard error of means, >*° Means within
a row with different superscripts differ (p<<0.03)
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Table 2. Least squares means of milk wvield and composi-
tion, changes in BW and BCS of cows fed with or without
live yveast (LY).

Treatments'
Parameter Control LY SEM-> P-value
Cows, n 28 28 — —
DMI (kg/d) 22.84 22.52 0.30 0.49
Milk wield (kg/d) 35.56 35.67 0.38 0.77
FCM 3.5% (kg/d) 32.32 32.96 0.51 0.21
Milk composition (%)
Fat 3.02°  3.18" 0.06___0.02
Protein 2.43 2.43 0.02 0.96
Lactose 4.54 4. 48 0.05 0.08
SNF 8.21 8.22 0.36 0.91
TS 11.25 11.32 0.07 0.42
Milk composition (kg/d)
Fat 1.05 1.09 0.02 0.09
Protein 0.86 0.87 0.01 0.95
Lactose 1.64 1.61 0.02 0.15
SNF 2.95 2.94 0.04 0.87
TS 4.02 4.03 0.05 0.85
MUN (me/dl) 17.60% _16.20° 0.46 _ 0.001
SCC ( = 1000/ml) 260 286 38.27 .49
BW changes (kg/35 days) 2.60 6.70 2.21 0.39
BCS changes/35 days 0.10 0.07 0.03 0.48

"Treatments: cows were fed either a control basal diet {(control) or
supplemented with 4 g of LY.

’Standard error of means.

“Phfeans within a row with different superscripts differ (P <0.05).
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4 Subacute ruminal acidosis.
b Treatment.
¢ Control.

d Aspergillus oryzae at 0.6 g/cow/d.
® Aspergillus oryzae at 3.0 g/cow/d.

- =
F Mixture of Enterococcus faecium and Saccharomyces &

ES —-— AO-3.0 — AO-0.6

‘4‘5_|F|:|||:|||:|||:|||:||I:Il
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Effects of probiotics on ruminal pH during induction of SARA?.
pH Treatment P (Trt® versus CY)
C AD-0.6 AD-3.0¢ ES SEM AD-0.6 AD-3.0 ES
Mean 541 512 5.09 2,84 0.099 0.17 0.50 0.06
Min® 443 496 4.88 5.02 0.134 0.07 0.12 0.05
Maxh 6.53 6.53 6.85 6.69 0.094 1.00 0.13 0.52
<6.0! 0.88 0.70 0.82 0.59 0.092 0.45 0.95 0.16
>5.6, <6.0 0.22 0.25 0.28 0.31 0.021 0.64 0.17 0.05
<5.6 0.66 0.45 0.54 0.28 0.108 0.45 0.80 0.1
>5.2,<5.6 0.35 0.37 0.36 0.19 0.097 0.99 0.99 0.55
<5.2 0.31 0.08 0.18 0.09 0.060 0.08 0.37 0.09

[ 2 ol | ]
mrrr T

8 10 12 14

Time (hours of the day)

16 18 20 22

24



Table 2
Effects of active dry yeast ( Saccharomyces cerevisiae) on DMI and ruminal pH.

[tem Treatment’ SEM-
Control| }f’gast\
DML, kg/d 16.9 16.7 0.92
Ruminal pH
Mean 6.322 6.53P 0.072
Minimum 5.69° 5.97° 0.091
Maximum 6.80° 7.01P 0.094
Time below pH 5.6, h/d 0.69° 0.06" 0212
Time below pH 5.8, h/d 1.682 037" 0.601
Time below pH 6.0, h/d 3.81° 1.56" 1.332

"Treatments = Control, no yeast supplementation; Yeast, 0.5 g/hd/d of

Saccharomyces cerevisiae.

“SEM = Standard error of the mean. N
2bpeans within the same row with different superscripts differ (P<=0.05).



5}4&4&&@3&3&&\)@\)4*&& ©

oo sl (Sl pa) Getul Jal pd 3 Gasatn b Sisns G as @
Sl 5 dda (L, 5 OsmelinSI

W\WNFC&Y\JC—LHIJ@QDPJJWUM o

Sosa sl G508 A4S G0g Fge )Y cage 4SS G pas Ol e @
S s 5 (e sad

sl o pan G e 3 0K A5G (CFU) o) i ibile o

oxd daglae ) lisala) (oS Yo () +,0) Cipean oS e aasil @
Gl 55 (A5 R naa

s sl ABL S s g e Glles (Sl Glias (53¢ yiSo to
Q\EJAASJ\M)JLA@S&J#@&@AJJJ



Cy! LSJ\J.@_?\A.L:.\\JM \JMOLJLQ\.@JJL..:\AJ_\JJMJ} O

A aa U o S Al s 0 (Ssm g 0 OY sanaodac @
i) e 08 ) e

2 Sb Bl Sdfisn s pasaiao b Slsuy i as @
Ctd rana S sa sl Sl () L a8 6869 o) jag

s sl ABL S s g e Glles (Sl Glias (53¢ yiSo €1
Q\EJLSJMJJLAJ,)SJH});}Q&J@J'JJ



S “° IS

Ot b Al Serism s e Ullas (Sl lias (3¢ S0

4
_ R Background4Christian.com
SRRt NI ey g L G B 9



	یافته های نوین در زمینه تغذیه پروبیوتیک ها در نشخوارکنندگان�Recent advances in Probiotic feeding in ruminants
	Slide Number 2
	اهداف در تغذیه نشخوارکنندگان
	شکمبه
	Slide Number 5
	Slide Number 6
	Slide Number 7
	پروتوزوآها
	  قارچ ها  Fungi
	Rumen management�مدیریت شکمبه
	دستکاری مستقیم جمعیت میکروبی
	پروبیوتیک ها Direct-fed microbials (probiotics)
	اهداف استفاده از پروبیوتیک ها در تغذیه نشخوارکنندگان
	پروبيوتيك هاي باكتريايي 
	اهداف استفاده از پروبیوتیک های باکتریایی
	پروبیوتیک های باکتریایی در روده
	Slide Number 17
	L.S. Frizzo et al. / Animal Feed Science and Technology 157 (2010) 159–167
	Slide Number 19
	Slide Number 20
	پروبیوتیک های باکتریایی در شکمبه؟
	Slide Number 22
	Slide Number 23
	 پروبیوتیک های مخمری� Saccharomyces cerevisiae 
	بی هوازی کردن محیط  شکمبه
	نحوه عمل مخمر
	مصرف پروبیوتیک مخمری در گوساله ها
	مقایسه مصرف پروبیوتیک های مخمری و باکتریایی در استارتر گوساله ها (Laboarde, et al, 2008)
	مقایسه مصرف پروبیوتیک های مخمری و باکتریایی در استارتر گوساله ها (Laboarde, et al, 2008)
	مقایسه مصرف پروبیوتیک های مخمری و باکتریایی در استارتر گوساله ها (Laboarde, et al, 2008)
	تاثیر پروبیوتیک مخمری در استارتر گوساله های هلشتاین (دهقان و همکاران, 1389)
	تاثیر پروبیوتیک مخمری در استارتر گوساله های هلشتاین (دهقان و همکاران, 1389)
	مصرف پروبیوتیک مخمری یا باکتریایی در گوساله ها؟؟؟؟؟
	دهقان و همکاران, 1391, پنجمین کنگره علوم دامی ایران
	تاثیر مصرف پروبیوتیک های مخمری  و قارچی در گاوهای شیرده
	Slide Number 36
	Slide Number 37
	تغذیه مخمر Sc موجب:
	تغذیه مخمر Sc موجب:
	تاثیر تغذیه مخمر Sc و قارچ An بر عملکرد تولید گاوهای ابتدای زایش (دهقان و همکاران, 2010)
	تاثیر تغذیه مخمر Sc یا قارچ An  بر قابلیت هضم خوراک در گاوهای ابتدای زایش (دهقان و همکاران, 2010)
	تاثیر تغذیه مخمر Sc بر عملکرد تولید گاوهای هلشتاین تحت تنش گرمایی (دهقان و همکاران, 2012)
	تاثیر پروبیوتیک قارچی مخمری و باکتریایی بر بروز اسیدوز تحت حاد در گاوهای شیرده, Chiqueti و همکاران 2009  
	تاثیر پروبیوتیک مخمری بر pH  شکمبه Thrune و همکاران 2009 
	نکات مهم در مصرف پروبیوتیک های مخمری
	Slide Number 46
	با سپاس از توجه شما

