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This study was carried out to determine the effect of yeast addition on dry matter intake, milk yield, milk com-
position and somatic cell count in Anatolian water buffalo diets. 10 buffaloes (genus: Bubalis, species: Bubalis
bubalis) were randomly divided into two groups (five animals each), with 21 days of adaptation period and 7 days of
the experimental period comprised the sampling period. SC-treated groups (n = 5 buffalo/group) received 30.0 g of
SC per buffalo per day. Compared to the control group, the SC-treated group consumed more total dry matter
(P<0.05; 14.27 vs. 13.50 kg/day) and produced more milk/day (P<0.01; 7.13 vs. 6.22 kg/day). Dietary yeast inclusion
significantly increased alfalfa dry matter intake during a 28-day lactation period (P<0.01; 10.41 vs. 9.81 kg/day)
compared with the control diet. Yeast application significantly reduced the somatic cell count (SCC) in milk (P<0.05;
3.33 and 1.08 SCC (log ;¢/ml) for control and SC-treated groups, respectively). The compositions of milk fat (58.40
and 59.00 g/kg), non-fat solids (120.00 and 122.80 g/kg), protein (46.40 and 46.26. g/kg) and lactose (37.72 and
38.90 g/kg) were similar for both groups. In conclusion it has been thought that farmers with Anatolian water buffalo
can benefit from the use of yeast cultures in early lactation diets, which may improve efficiency and provide eco-
nomic advantages.
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BJIMJAHUE HA JOAATOK OJ1 S. CEREVISIAE BO HCXPAHATA HA AHAJJOJIMCKUTE BUBOJIN
BP3 KOHCYMAIIMJATA HA CYBATA MATEPUJA, TIPHHOCOT HA MJIEKOTO, COCTABOT
HA MJIEKOTO U BPOJOT HA COMATCKHUTE KJIETKHX BO MJIEKOTO

Llenta Ha oBHME HCTpaxyBama Oelue Ja ce OAPEAHM BIMjaHMETO HAa KBACOYHHUOT JOJATOK BO HCXpaHaTa Ha
aHaJOJICKUTE OMBOJIM Bp3 KOHCyMaIHjaTa Ha CyBa MaTepHja, IPHHOCOT HA MJIEKOTO, COCTaBOT Ha MJIEKOTO U OpojoT
HA COMATCKUTE KIETKH BO Hero. Bo ommror Gea omdarenn necer 6uBonm ox BuaoT Bubalis bubalis monenenn mo
citydqaeH u300p BO JBE TPYIH (CEKOj rpyIa COApIKeNIe 110 MeT )KUBOTHHU ), KOM IOMHHAa HA3 IIEPHO] Ha aJianTanuja o
21 men u excriepuMenTaineH nepuon o 7 aeHa. SC (S. cerevisiae) TpeTupanuTe rpymnu (n= 5 GuBoIM/TpyIa) mpumaa
30,0 g SC na xwuBoTHO Ha JeH. Bo cnopenda co konrtponHara rpyma SC TpeTHpaHara rpyna KOHCYMHpAIle BO
roroJjieMa KoJlu4uuHa BKynHU cyBu Matepun (p<0,01; 14,27 vs.13,50 kg/nen) n aHeBHO mpou3BexyBallle MorojieMa
konuunHa Ha Miteko (p<0,01; 7,13 vs.6,22 kg/nen). BHecyBamero Ha KBacLUTE BO HCXpaHara, BO cropenda co
KOHTPOJIHATA XpaHa, 3HAYUTENIHO ja 3rojieMH KOHCyMalldjaTa Ha CyBM MaTEpHH OJ JIyLepka BO TEKOT Ha 28 nieHa
nepuon Ha nakraugja (p<0,01; 10,41 vs.9,81 kg/nen). [IpiuMenara Ha KBacIuTe BO UCXpaHATa 3HAYUTEIHO 'O HAMaJIN
opojor Ha comarckute kKietku (SCC) Bo miekorto (p<0,05; 3,33 m 1,08 SCC log;¢/ml 3a xontpomHara u SC
TpPETUPaHUTE TPYIH, COOABETHO). COCTaBOT HA MIIEKOTO, OJTHOCHO COCTaBOT Ha Mieynu Mactu (58,40 u 59 g/kg), Ha
o6e3mactenu cysu marepuu (120,00 u 122,80 g/kg), Ha nporennu (46,40 u 46,26 g/kg) n maxrosa (37,72 u 38,90
g/kg) Geme cianueH kaj ABeTe ncnmryBaHu rpymu. Ox HCTpaKyBamarta Oellle 3aKIydeHo Jieka GapMepHuTe MoXar Ja
MMaaT KOPHUCT OJ XpaHaTa 300raTeHa co KBAaCLM BO UCXPAaHATA HA aHAJOJMCKKM OMBOJIM BO NOYETOKOT HA JIAKTAIMjaTa
ouzejku Moxe 11a ja moJo0pat epukacHocTa U 1a 06e30eau eKOHOMCKa T00BKa.

Kityunu 300poBM: KBacIy; aHAIONKCKN OHBOJIN; KOHCYMaIlHja Ha CyBa MaTepHja; COCTaB Ha MIICKO;
6poj HAa COMATCKH KJIETKU
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INTRODUCTION

The number of water buffaloes in the world
has decreased rapidly over the past three decades
(Georgoudis et al., 1998). Most of world buffaloes
live in Asia, Egypt, Southern and south-eastern
Europe. Buffaloes have played an important role in
the rural economy of developing Asian countryies
from ancient times. For example the creamy part of
milk fat of water buffaloes milk is popular and ac-
companies the famous Turkish dessert. Water buf-
faloes milk is preferably present at least in some
percentage in Turkish sausage making industry
(Soysal et al., 2005). Anatolian water buffaloes
(AWB) are suitable farm animals for farmers liv-
ing in a region with swamps and streams. Pastures
are usually the primary source of nutrients for
AWB. They are suitable dual-purpose animals for
meat and milk and are often used by smaller farm-
ers. AWB are given supplemental feed during
milking. Yeast cultures create a suitable atmos-
phere for cellulolytic degradability and lactate us-
age by stimulating the development and activity of
ruminal bacteria (Yoon and Stern 1995, 1996; Be-
harka and Nagaraja 1998; Newbold et al., 1996;
Callaway and Martin 1997; Miller-Webster et al.,
2002; Lila et al., 2004). Rose (1987) has suggested
that yeasts remove oxygen in the rumen. Yeast
cells in the rumen use available oxygen on the sur-
face of freshly ingested feed to maintain metabolic
activity. In addition, S. cerevisiae competes with
other starch-utilizing bacteria for the fermentation
of starch (Lynch and Martin, 2002), which leads to
the prevention of lactate accumulation in the ru-
men (Chaucheyras et al., 1995). Chaucheyras et al.
(1995) have also reported that S. cerevisiae pro-
vides growth factors, such as organic acids or vi-
tamins. The use of yeast fermentation products in
ruminants has been a common practice for the last
20 years. However, the effects of SC supplementa-
tion on dairy cow performance have been inconsis-
tent (Moallem et al., 2009). In some reports, yeast
culture increases the DMI of dairy cows (Williams
et al., 1991; Erasmus et al., 1992; Wohlt et al.,
1998; Dann et al., 2000; Moallem et al., 2009),
whereas other studies were unable to measure the
effect on intake (Kung et al. 1997, Soder and Hol-
den 1999, and Schingoethe et al., 2004). Similarly,
the effects of SC on the milk yield are variable.
Yalcm et al. (2011) reported that yeast culture sup-
plementation (50 g of the RumiSacc) significantly
increased milk yield, tended to increase fat yield,
protein yield and lactose yield of milk. However,
other studies have reported no milk yield in re-

sponse to yeast supplementation (Putnam et al.,
1997; Soder and Holden 1999; Schingoethe et al.,
2004). The determination of the somatic cell count
(SCC) is used worldwide in dairy practice to de-
scribe the hygienic control of the milk (Urech et
al., 1999; Wellnitz et al., 2009; Ma et al., 2000).
Milk processors strive to reduce SCC because so-
matic cells cause a disagreeable taste, reduce
cheese yield, and decrease the shelf life of milk.
Low somatic cell count is important, and some
dairy firms pay a premium price for milk with low
SCC (Revilla et al., 2007). Although a large
amount of scientific data has been evaluated re-
garding the use of yeast fermentation products,
little research data are available on the evaluation
of its use in AWB. The objective of this study was
to determine the effect of yeast addition on milk
yield and milk composition in AWB diets.

MATERIALS AND METHODS

Ten lactating buffaloes whose live body
weight and milk yield were approximately accor-
dant were selected, see (Table 1). 10 buffaloes
were randomly divided into two groups (five ani-
mals each), with 21 days of adaptation period and
7 days of the experimental period comprised the
sampling period

Table 1

Basic information on the examined buffaloes
Groups Number Live body Days in Milk

of buffaloes weight  milk production

Control
(0 g/d SC) 5 560.00 15 4..86
Treated
(30.00 g/d SC) 5 541.60 10 4.72

Experimental rations were as follows: control
(concentrate feed mixture (CFM)) and treated
(control ration plus 30 g yeast (2.1x10'" CFU/g)
/d)). The CFM consisted of 40 % barley, 27%
wheat, 31% sunflower meal 1% marble powder,
0.75% salt and 0.25% vitamin+mineral mix. The
chemical composition of ingredients is shown in
Table 2.

The offered feeds were assessed to cover the
requirements for each animal according to NRC
(2001) allowances for daily cattle. The CFM for
each animal was offered individually once daily at
6.30 am, while alfalfa was offered twice daily at
6:30 a.m. and 7:30 p.m., the buffalo had ad libitum
access to water and pasture.
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Table 2

Ingredient composition and chemical analyses
of the diet offered to the buffaloes

Ingredient composition % Chemical (g/kg)
composition DM
Barley 40.0 DM? 900.9
Wheat 27.0 oM 716.3
Sunflower meal 31.0 CP 184.6
Marble powder 1.0 CF 13.8
Salt 0.75 ADF 100.1
Vitamin+mineral mix'  0.25 NDF 567.2
Total 100 CA 62.6

Starch 288.8
M.E. Kcal/kg ® 2876.00

'Trace minerals and vitamins (per ton): 150 g of ferrous sulfate,
800 g of manganese oxide, 200 g of copper sulfate, 50 g of zinc oxide,
8 g of potassium iodate, 2 g of sodium selenite, 6 g of cobalt sulfate, 8
million IU of vitamin A, 2 million IU of vitamin D; and 5000 IU of
vitamin E.

DM, dry matter; OM, organic materials; CP, crude protein; CF,
crude oil; ADF, acid detergent-fibre; NDF, neutral detergent fibre;
CA, crude ash.

*Obtained by calculation.

Table 3

The content of dry matter, organic matters,
crude protein, crude fat and ash in the diets were
analyzed by the method AOAC (1990). Neutral
detergent fiber (NDF) and acid detergent fibers
(ADF) values were determined using methods out-
lined by Robertson and Van Soest (1981). The me-
tabolizable energy was also estimated (NRC,
2001). Solids—not-fat content (SNF), fat, protein
and lactose contents of milk were analyzed using a
Milcosan FT — 120 device. The somatic cell values
were performed using a Delaval Database Kit.

The statistical analysis was conducted with
the SPSS software package program (1998). The
covariance test was used to test differences be-
tween the initial and final milk yield, live body
weight and the number of lactating buffalos in the
groups. Using these parameters, no significant ef-
fects were detected between both groups. There-
fore, the covariance analysis was not conducted for
these traits. However, t- test was used to evaluate
differences for these traits.

RESULTS

Ingredient composition and chemical analyses
of the diet are shown in Table 2. The effects of SC
addition on DM intake and body weight are pre-
sented in Table 3.

Effects of Sc on the body weight, DM intake, milk yield, milk composition and somatic cell counts

Before experiment S.E. Control Treated S.E. Significance
Control Treated Ogd)  G000g9
Body weight (kg) 560.00 541.60 11.56 530.00 534.00 11914 NS
Concentrate DM I (kg/day) 2.452.30 0.204 3.68 3.86 0.126 NS
Alfalfa hay DM I (kg/day) 9.959.84 0.191 9.81 10.41 0.103 *
Total DM intake (kg/day) 12.40 12.14 0.246 13.50 14.27 0.183 *
Milk yield (kg/day) 4.86 4.72 0.201 6.22 7.13 0.097 *k
4% fat-corrected milk (kg/day) 7.12 6.85 0.56 7.94 9.90 0.466 *
Milk SNF (g/kg) 150.80 151.60 0.95 120.00 122.80 1.778 NS
Milk fat (g/kg) 68.00 69.00 0.63 58.40 59.00 2.534 NS
Milk protein (g/kg) 53.02 53.26 0.80 46.40 46.26 0.604 NS
Milk lactose (g kg) 41.64 41.52 0.59 37.72 38.90 0.9434 NS
Somatic cell count (log;o/ml) 2.80 3.06 5.16 3.33 1.080 4914 *

NS, not significant; "P-value<0.05. * P-value<0.01
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After SC supplementation, dry matter alfalfa
consumption displayed an increasing trend of 5.76
% (P<0.05) in the SC-treated group compared to
the control group. After adding SC in this experi-
ment, the total DM consumption capacity was sig-
nificantly higher than that in the control group
(P<0.05), which increased by 5.39 %. SC-treated
and control milk yields are presented in Table 3.
Daily milk yields for the yeast and non-yeast
groups were 4.72 and 4.86 kg/day, respectively, at
the beginning of the study (initial period) (P>0.05).
After adding SC in this experiment, the fat content
of the milk yield significantly increased by 19.8 %
compared to that in the control group (P<0.05) The
results for milk-fat, non-fat milk solids, and milk
protein content are similar between the treatment
groups (Table 3).

DISCUSSION

In this study, alfalfa DM consumption in the
SC-treated group was higher than that in the con-
trol group (5.76% (P<0.05); Table 3), which was
consistent with the findings given by Erasmus et
al. (1992) that showed an increased DM consump-
tion with the addition of yeast (1.4 kg/day). Com-
pared to a non-yeast control group, Wohlt et al.
(1998) also observed a 5.04% increase in DM con-
sumption when yeast was added to the lactation
concentrate during the 4™18"™ weeks of lactation
(P<0.05). Moallem et al. (2009) documented a 0.6
kg/day increase in daily DM consumption follow-
ing dietary yeast inclusion. The observed increase
in alfalfa DM consumption correlates with the in-
crease in pH and cellulolytic activity due to the
stabilization of the ruminal environment by yeast
application (Miller-Webster et al., 2002) Other
workers have documented increased bacterial de-
velopment and activity following yeast addition
(Yoon and Stern, 1995, 1996; Beharka and Naga-
raja, 1998; Newbold et al., 1996; Callaway and
Martin 1997 and Lila et al., 2004). Previous studies
have documented similar increases in DM intake
following yeast addition (Williams et al., 1991;
Erasmus et al., 1992; Wohlt et al., 1998; Dann et
al. 2000; Lynch et al., 2002 and Moallem et al.,
2009). However, other studies have not observed
any effects of yeast supplementation on DM intake
(Kung et al., 1997; Soder and Holden 1999; Schin-
goethe et al., 2004). Schingoethe et al. (2004) have
evaluated the effects of supplementing dairy cow
diets with yeast and have shown that DM con-
sumption is significantly lower during the summer

(P<0.05). The observed response variance may be
related to several factors, such as forage type, for-
age-to-concentrate ratio, feeding strategy, animal
differences, the lactation length tested, the amount
of yeast culture added, the source of the yeast cul-
ture product and seasonal effects (Williams et al.,
1991; Piva et al., 1993 Kung et al., 1997 and Les-
meister et al., 2004).

As shown in Table 3, Anatolian water buffa-
loes that were fed yeast cultures during a 28-day
lactation period produced more milk (P<0.01) and
more 4.0% FCM than unsupplemented buffalo
cows during the early lactation period (P<0.01;
7.13 vs. 6.22 kg/day). Significant increases in milk
production associated with yeast supplementation,
have previously been reported in dairy cows (Piva
et al., 1993; Wohlt et al., 1998; Kung et al. 1997;
Wohlt et al. 1998; Moallem et al. 2009; Yal¢in et
al. (2011). Milk response to feeding yeast culture
usually ranges between 1 and 2 kg/d (Robinson
and Garrett, 1999). Kellems et al. (1990) reported
that microbial additives such as yeast cultures had
the greatest positive effect on cows in early lacta-
tion, increasing milk yield over that of control
cows. Williams et al. (1991) found that yeast cul-
tures had the greatest effect when diets contained
60% concentrate and 40% forage. Therefore, yeast
cultures fed to Anatolian water buffaloes and con-
ventional Holstein-Friesian cows have been shown
to modify rumen dynamics in a manner that stimu-
lates the diet DM intake resulting in enhanced milk
production and efficiency.

Many investigations have shown positive re-
sponses to yeast culture supplementation. How-
ever, studies have reported inconsistent results re-
garding the influences of yeast culture supplemen-
tation, partially due to confounding effects of ra-
tion composition, the level of yeast culture inclu-
sion, and the source of yeast culture product (Put-
nam et al., 1997; Soder and Holden 1999; Schin-
goethe et al., 2004 Lesmeister et al., 2004).
Ramirez et al. (2007) have reported that the addi-
tion of yeast does not significantly increase the
yield in water buffalo but induces a difference of
0.57 kg milk/animal/day between the treated and
untreated groups. This effect may be attributed to
using water buffaloes with 84 days of lactation
(late period).

The addition of dietary yeast culture to AWB
lactation diets in the present study did not improve
milk fat or milk protein components. Campanile et
al. (2008) concluded that Saccharomyces cere-
visiae supplementation increased organic matter
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Effects of S. Cerevisiae addition to Anatolian water buffalo diets on dry matter intake, milk yield, milk composition and somatic cell count 197

digestibility thus allowing a higher energy avail-
ability for milk yield and reduced fat mobilization
in buffalo cows. Desnoyers et al. (2009) reported
that yeast products increased milk yield and tended
to increase milk fat content but milk protein con-
tent was unaffected by treatment. Although milk
fat and milk protein improvements are common
effects following the administration of yeast cul-
tures (Besong et al., 1996; Wohlt et al., 1998; Piva
et al. 1993), some studies have not documented an
improvement in milk components (Schingoethe et
al., 2004 and Moallem et al., 2009).

In the current study, somatic cell count meas-
urements in AWB were significantly reduced due
to the yeast culture supplementation (P<0.05). The
SCC percent was 1.08 and 3.33 log;¢/ml for the
yeast-treated and control groups, respectively. This
result is similar to that of Zongyun et al. (2007)
showing that after adding SC to the daily ration,
cows somatic cell counts decreased significantly
(P<0.01). But the precise modes of action involved
are not yet clear and need further investigation.

CONCLUSION

Based on these results, farmers with Anato-
lian water buffaloes can benefit from the use of
yeast cultures in early lactation diets, which may
improve efficiency and provide economic advan-
tages. Further investigation is required to elucidate
the effects of yeast on water buffalo performance.
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