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The aim of this study was to investigate the effects of the use of soybean molasses in the nutri-

tion of lactating cows on their performance and some blood and rumen content parameters. Treat-
ments included isoenergetic and isoprotein rations: total mixed ration (TMR) which included 1 kg
of soybean molasses and TMR without soybean molasses. The use of soybean molasses in TMR for
lactating cows increased yield of 4 % FCM (5.03 %). There was no difference in milk fat content and
yield between treatments. The use of soybean molasses increased the concentration (3.45 vs 3.32 %)
and yield (from 0.81 to 0.88 kg/day) of milk protein. Improved utilization of consumed ration dry
matter (DM), energy and crude protein by 4.60, 4.81 and 7.82 %, respectively, was confirmed.
There was no significant effect of including soybean molasses in TMR on ruminal pH value, number
and structure of protozoa population nor on their motility. Soybean molasses had a positive effect
on decrease of the urea blood concentration (5.45 vs 6.30 mmol/L) while no significant effects were
observed for the concentrations of glucose, Ca and P in blood. Results of this study indicate that soy-
bean molasses, as a source of readily available energy, can be used successfully in rations for lactating
cows.
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Introduction

Carbohydrates are the most important source
of energy in lactating cows ratios and account for
60-70 % in ration total dry matter. Primary func-
tion of carbohydrates is to provide energy for rumen
microorganisms and host animal (NRC, 2001). Frac-
tions of carbohydrates vary considerably in the rate
and final products of fermentation which further aff-
ects utilization of nutrients in animals (Oba, 2011).

Sugars are considered as fraction of carbohy-
drates which is being fermented very rapidly in ru-
men and in that way provides more fermentable ener-
gy for production of microbial proteins (Nocek and
Russell, 1988; Oba et al., 2015). Degradation of

sugars in rumen is complete and the rate of their fer-
mentation ranges from 264 to 738 % h! (Weisbjerg
et al., 1998). Contrary to sugars, efficiency of degra-
dation of starch in rumen is lower and depends on the
way of processing the corn grain (NRC, 2001). Some
authors report that rumen degradation of starch from
rolled high moisture corn grain is 86.8 % (Firkins
et al., 2008) and 76.3 % (Owens and Soderlund,
2006) while the rate of its fermentation ranges from
20 to 40 % h' (Sniffen et al., 1992). Studies of
some authors suggest that the rate of degradation of
sugars and starch in rumen from high moisture corn
grain is approximately the same being 0.40 % h! and
0.35 % h! (Lanzas et al., 2007).
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In optimally formulated rations sugars do not
necessarily affect the decrease of pH value in rumen
(Oba, 2011), they can increase the concentration
of butyrate in rumen (Vallimont et al., 2004), to
improve efficiency of nitrogen utilization (Sniffen
etal., 1992) and to increase the content of protein in
milk (Oba, 2011). A partial replacement of starch
with sugars in the nutrition of high yielding dairy cows
can often enhance the DM ration intake (Gao and
Oba, 2015; Broderick and Radloff, 2004; Penner
and Oba, 2009), the yield of energy-corrected milk
(Gao and Oba, 2015) and the yield of milk fat
(Penner and Oba, 2009).

In majority of rations the content of sugar is
relatively low with the exception of by-products
of sugar refineries (molasses, sugar beet pulp) and
fresh grass. In previous studies there are almost no
results regarding the effects of including the molas-
ses obtained from soybean on production and physi-
ological parameters in lactating cows. The effect
of utilization of sugar beet molasses or sugarcane
molasses in lactating cows rations was studied in a
number of trials (Gao and Oba, 2015; Oba et al.,
2015; Martel et al., 2011; Oba, 2011; Broderick
and Radloff, 2004; Yan et al., 1997). Cows that
consumed rations with molasses showed a tendency
to increase the milk yield compared to cows which
consumed ration with higher content of starch (Gao

Table 1. Chemical composition of soybean molasses

Concentration in DM,

Item o/ke
DM, g/kg 736.66
Cp 81.90
NFC 800.70

NDF 7.99

ADF 4.00

EE 7.10
Ash 102.30

Ca 3.50

P 1.99

pH 5.14

Energy value, 774

NE, MJ/kg DM

DM: dry matter; CP: crude protein; NFC: non-fibre carbohydrates;
NDF: neutral detergent fibre; ADF: acid detergent fibre; EE: ether
extract; Ca: calcium; P: phosphorus

and Oba, 2015; Martel et al., 2011). The research-
es of the effects of molasses supplemented rations
on the milk fat and protein content gave different
results. The results of several researches indicate a
positive effect of including molasses into rations on
the content of milk protein (Gao and Oba, 2015;
Yan et al., 1997). As for a content of milk fat the re-
sults of researches (Martel et al., 2011; Oba, 2011,
Penner and Oba, 2009; Yan et al., 1997) indicate
that the use of molasses in lactating cows rations
can increase the milk fat content while Siverson et
al. (2014) state that molasses negatively affects the
content and yield of milk fat.

Molasses can be a suitable feed for lactating
cows as an ideal base for development and activity
of rumen microorganisms. Protozoa in rumen con-
vert sugar from molasses into glycogen accumulating
in that way the reserves of carbohydrates in their
cells (Hackmann and Firkins, 2015). Previous re-
searches showed that total microbial accumulation
of glycogen was increased with higher sugar content
and that accumulated protozoal glycogen accounts
for 51 % of totally accumulated glycogen by rumen
microbial population (Hall, 2011).

Important indicators of nutritional status of
dairy cows can be blood biochemical and ruminal
content parameters (Herdt et al., 2001).

Taking into account that there are almost no
studies referring to the effect of use of soybean mo-
lasses for the nutrition of lactating cows the aim of
conducted research was to examine the possibilities
of utilization and effects of soybean molasses in ra-
tions for the lactating cows on some of their physi-
ological and production parameters. On the basis of
the results of this research the possibilities of includ-
ing the soybean molasses into the rations for nutri-
tion of lactating cows will be discussed.

Material and methods

Animals and the diets

The trial included 52 Holstein cows divided
into two groups - control and experimental. There
were 26 cows in each group and 80 % animals were
in the first and second lactation. The groups were
equalized according to stage of lactation (86 and
92 days) and lactation in order (1.65 and 1.77),
quantity of produced milk (27.75 and 28.12 kg/day)
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and body condition score (3.03 and 3.01). The trial
was conducted on the commercial dairy cattle farm
AD “Vojvodina” in Star¢evo, Serbia. The cows were
housed in the individual tie stalls with capacity of
120 cows.

The trial was set as one-factorial experimental
arrangement where was determined the effect of
ration (with soybean molasses and without soybean
molasses) on milk yield and composition parameters
and some blood biochemical and ruminal content pa-
rameters. A trial period lasted 60 days. Cows were
fed with total mixed rations (TMR) which were
equalised in protein and energy content (Table 2).

The forage part of the TMR was based on alfalfa
hay and corn silage. Alfalfa hay (CP - 186 g/kg DM,
NDF - 487.01 g/kg DM, NE, - 5.27 MJ/kg DM)
was obtained from the second cut, by harvesting
the plants at the early bloom stage. A whole corn
plant for ensiling was harvested at the 1/2 milk
line stage of maturity with 337 g/kg dry matter
content. Ensiling was carried out in horizontal silo,
with the use of inoculant Biomin® (BioStabil). Corn
silage (CP - 75.01 g/kg DM, NDF - 467 g/kg DM,
NE, - 6.10 MJ/kg DM) characterized with pH value
of 4.02 and concentrations of lactic and acetic acid
were 8.49 g/kg and 5.91 g/kg, respectively.

Table 2. Composition and nutritional value of the TMRs for lactating cows

Ingredients, kg DM/day

Experimental group Control group

Alfalfa hay 4.25 4.25
Corn silage 7.08 7.08
High moisture corn grain 1.91 2.54
Soybean molasses 0.74 -
Corn grain 1.94 1.94
Sunflower meal 1.10 1.10
Soybean meal 1.07 1.07
Soybean cake 1.11 1.11
Wheat bran 1.08 1.08
Vitamin - mineral mix! 0.12 0.12
Monocalcium phosphate 0.08 0.08
Limestone 0.12 0.12
Salt 0.12 0.12
DM, kg 20.72 20.61
CP, g/kgDM 160.0 160.60
RDP, g/kgDM 108.0 107.0
RUP g/kgDM 52.0 53.60
NDF, g/kgDM 357.0 367.0
ADF, g/kgDM 213.0 218.0
Forage NDF, g/kgDM 259.0 261.0
NFC, g/kgDM 410.60 400.70
EE, g/kgDM 34.0 35.0
Ash, g/kgDM 38.40 36.70
Ca, g/kgDM 7.0 7.0
P g/kgDM 5.0 5.0
Energy value NE, MJ/kg DM 6.65 6.65

"Mixture of vitamins and trace elements, 1 kg contains: Vitamin A - 1000 IU, Vitamin D - 150 IU, Vitamin E - 4000 IU, Mg - 86 g,
S - 43 g, Fe - 3000 mg, Cu - 600 mg, Mn - 4000 mg, Zn - 3000 mg, J - 60 mg, Se - 10 mg, and Co - 10 mg.

DM: dry matter; CP: crude protein; RDP: rumen-degradable protein; RUP: rumen-undegradable protein NDF: neutral detergent
fibre; ADF: acid detergent fibre; NFC: non-fibre carbohydrates; EE: ether extract; Ca: calcium; P: phosphorus
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The cows were offered TMR two times a day
at 06:00 and 12:00. Cows in the experimental group
were offered a TMR that contained 1 kg of soybean
molasses while the ration for cows in control group
did not contain soybean molasses. Isoenergetic ra-
tion was supplied by a higher content of silage of
high moisture corn grain in TMR for the control
group. High moisture corn grain containing 636 g/kg
dry matter was ensiled in horizontal silo by using
of inoculant Biomin® (BioStabil). High moisture
corn grain silage (CP - 76.01 g/kg DM, NDF -
263 g/kg DM, NE, - 7.82 MJ/kg DM) had pH value
of 4.45, while the concentrations of lactic and acetic
acid were 10.5 g/kg and 2.09 g/kg, respectively. Ra-
tions were formulated for the cows 650 kg BW with
milk production of 29 kg/day, containing 3.6 % milk
fat and 3.4 % protein by using of NRC (2001) model
and program package.

Soybean molasses was provided from the soy-
bean processing factory “Soja protein”, Belej, where
it was obtained as a by-product in the production of
soybean protein concentrate. Soybean molasses was
obtained after the treatment - soaking defatted soy-
bean by diluted ethanol (66 %) at 70 °C, after which
the obtained mixture of water, ethanol and dissolved
sugars released ethanol and water in the process of
distillation while by vaporisation (90 °C) sugar solu-
tion gets concentrated.

Analytical procedure

Chemical analysis of soybean molasses was done
in SP Laboratory of AD Becej in Becej, and chemical
analysis of high-moisture corn grain silage in the Lab-
oratory for quality management EKO - LAB DOO
in Belgrade. Other feedstuffs and TMRs were anal-
ysed in the Laboratory for the animal nutrition at the
Faculty of Agriculture - Belgrade. For determination
of dry matter and further chemical analysis the TMR
samples were collected twice weekly during trial
period. Collected samples were immediately frozen
(-20 °C) and stored for analysis. The samples of corn
silage, high-moisture corn grain silage and TMRs were
dried at 55 °C in a forced - air oven for 48 hours. Ana-
lytical DM content of oven - dried samples and con-
centrate diet ingredients were determined by drying at
105 °C for 5 hours. The samples were ground through
1 mm diameter sieve. Crude protein was obtained
by the Kjeldahl method (method 988.05; AOAC,
2002). Neutral detergent fibres (NDF) were obtained

according to the method of Van Soest by use of ther-
mostabile a-amylase (A3306 Sigma Chemical Co., St
Louis, MO, USA), (method 2002:04, AOAC, 2002).
Acid detergent fibres (ADF) were obtained by the
Van Soest method (method 973.18, AOAC, 2002)
and ether extract was obtained by the Soxhlett meth-
od (method 920.39; AOAC, 2002). Ash contents
were determined by combustion at 550 °C for 6 h.
Calcium and phosphorus were determined according
to the AOAC methodology (2002), (method 935.13;
964.06).

Milk yield and composition

During the experimental period the milk yield
and chemical composition (content of milk fat and
milk protein) was determined at 20 days interval.
Cows were milked twice a day (at 06:00 and 18:00).
Milk was sampled according to the internationally
agreed principles (ICAR, 2005), by using the milk
meter Waikato MK V, company Waikato Milk-
ing Systems NZ Ltd., the sample being a propor-
tional part of total milk quantity (25 g/kg milk).
Milk chemical composition (content of milk fat and
protein) was analysed by infrared spectroscopy us-
ing the Milco Scan S 50 apparatus (Foss Electric,
Hillerod, Denmark) in laboratory at the Faculty of
Agriculture - Novi Sad.

Blood biochemical and rumen parameters

For the purpose of determining concentration
of analyzed parameters the blood sampling was
performed at the end of trial. Blood was taken by
caudal vein puncturing (v. coccigea), approximate-
ly three hours after morning feeding. By centrifu-
gation of a whole blood sample the blood serum
was obtained and analyzed by standard biochemi-
cal analysis in laboratory for diagnostic analysis of
PKB Corporation - Centre for livestock production,
Belgrade. The values for concentrations of glucose,
urea, calcium and phosphorous were determined.
Concentration of glucose in blood was determined
by use of Precision Xtra Plus device (Abbott Labo-
ratories). The concentration of calcium was deter-
mined by O - Kresolphthalein method (Sarkar and
Chanhan, 1967) and the concentration of inorganic
phosphate by UV method (Tietz, 1983). Concen-
tration of urea in blood was determined by enzyme
kinetic method (Tietz, 1986).
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At the end of trial rumen content was examined
as well. The rumen content was collected by using
the ruminal tube-like probe and samples were taken
three hours after morning feeding. In the analysis of
liquid content of rumen, pH value was determined
by use of digital pH-meter (pH Testo 206 - pH2)
while the number and motility of large, medium
and small infusories was determined by using of a
light microscope (Neelesh and Upadhyay, 2009;
Cockcroft and Scott, 2015).

Calculation and statistical analysis

The experiment was designed as one factorial
arrangement with two treatments. Statistical pro-
cessing of obtained results was performed by use
of PASW Statistics 18 software (SPSS Inc, 2016)
computer programme. Differences among treat-
ment means were tested for significance using Stu-
dent t-test. Statistical significance was determined

at the (P<0.05) and (P<0.01) levels of significance.

Results and discussion

The TMR which included soybean molasses
provided a higher milk yield by 4.94 % (P<0.05) and
a higher yield of 4 % FCM by 5.03 % (P<0.05) rela-
tive to ratio without soybean molasses (Table 3).

Use of soybean molasses in the nutrition of
lactating dairy cows increases the concentration of
readily degradable fractions of carbohydrates pro-
viding the energy for microbial activity and stimu-
lates the synthesis of microbial protein in rumen

which has a positive effect on milk yield. Vallimont
(2004) reported that increased rate of readily de-
gradable fractions of carbohydrates in rumen can
positively affect the synthesis of microbial protein
and milk yield. An optimal portion for molasses
in diets for lactating cows is up to 3 % DM which
has a positive effect on milk yield (Broderick and
Radloff, 2004). These authors investigated the
effects of molasses supplementation in the con-
centrations of 0, 3, 6 and 9 % DM where obtained
milk yields were 43.6, 45.5, 44.0 and 42.4 kg/day,
respectively. Increased content of molasses in lac-
tating cows rations (from 125 to 370 g/day) in-
creases the quantity of produced milk (from 15.5 to
17.6 kg/day) (Yan et al., 1997). Cows fed rations
containing more of disaccharides achieved higher
milk yield in comparison with the cows fed rations
with higher content of starch (Gao and Oba, 2015).
The results of our research differ from the conclu-
sions of Martel et al. (2011) where corn grain was
substituted by the sugarcane molasses in the rations
for dairy cows in the quantity of 2.5 and 5 % DM and
decrease of the milk yield by 1.9 and 5.6 % were found,
respectively, with no significant effect on 4 % FCM
yield. Siverson etal. (2014) reported that increased
content of sugarcane molasses in ration for lactating
cows (from 2.9 to 5.8 % DM) had no positive
effect on milk production (34.9 and 34.4 kg/day).

There were no significant effects of soybean
molasses addition in TMR on the content and yield
of milk fat (Table 3). The our results differ from the
conclusions of Yan et al. (1997) who reported that
increase of the content of molasses in the lactating

Table 3. The effect of soybean molasses in lactating cows nutrition on milk yield and chemical composition

(mean + SD)

Parameter sobeeZ:rvr\:(i:I};sses SEM soylr)bi::\ry rirt}(:{);ies SEM pvalue
Milk yield, kg/day 25.68+4.09 0.40 24.47+4.17 0.41 0.036*
4 % FCM yield, kg/day 24.20+4.01 0.39 23.04+4.22 0.41 0.044*
Milk fat concentration, % 3.62+0.37 0.04 3.60+0.35 0.03 0.811™
Milk fat yield, kg/day 0.9340.17 0.02 0.88+0.18 0.02 0.063™
Milk protein concentration, % 3.45+0.38 0.04 3.32+0.30 0.03 0.006**
Milk protein yield, kg/day 0.88+0.17 0.02 0.81£0.16 0.02 0.002**

Milk fat : protein ratio 1.06 - 1.07 - -

*Statistical significance (P<0.05); **Statistical significance (P<0.01); ns - non significant (P>0.05)

SEM - standard error of mean

FCM: 4 % fat - corrected milk calculated as (0.4 x kg milk) + (15 x kg milk fat)
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cows rations increases the concentration of milk
fat. Martel et al. (2011) determined that replacing
corn grain by sugar beet molasses in quantity of 5 %
in DM of rations for lactating cows increases the
content of milk fat by 13.6 % but the effect on the
yield of milk fat was not observed. Increase of the
concentration of molasses in the dairy cows ration
(from 2.9 to 5.8 %) can decrease milk fat concentra-
tion (from 3.16 to 2.64 %) and yield (from 1.20 to
0.79 kg/day) (Siverson et al., 2014).

The cows fed soybean molasses supplemented
ration had a higher milk protein concentration and
yield relative to cows from control group (3.92
and 8.64 %, respectively), (P<0.01). By including
soybean molasses into ration the portion of readily
degradable fractions of carbohydrates in rumen in-
creases, which is likely to contribute to better en-
ergy supply of microorganisms and consequently
higher rate of microbial protein synthesis from avail-
able non-protein nitrogen. The cows fed with rations
containing higher level of disaccharides had higher
concentration and yield of milk protein compared
to cows fed rations with higher content of starch
(3.51 vs 3.46 %; 1.32 vs 1.28 kg/day), (Oba and
Gao, 2015). On the contrary, Martel et al. (2011)
concluded that substituting the corn grain with sugar
beet molasses in the quantity of 5 % DM of ration
decreased protein milk yield by 0.05 kg/day but the
effect on protein concentration (3.32 vs 3.31 %) was
not observed.

Table 4. The effect of soybean molasses on a feed
conversion ratio in lactating dairy cows

. . Diet

Diet with without

Feed conversion ratio soybean b

molasses - 0can

molasses
DM, kg/kg milk 0.83 0.87
DM, kg/kg 4 % FCM 0.88 0.93
OM, kg/kg milk 0.68 0.72
OM, kg/kg 4 % FCM 0.73 0.77
Energy, MJ NE, /kg milk 5.54 5.82
Energy, MJ NE, /kg 4 % FCM 5.88 6.18
CP, kg/kg CP milk 3.77 4.09
CP, kg/kg CP 4 % FCM 4.01 4.36

DM: dry matter; OM: organic matter; FCM: 4 % fat - corrected
milk calculated as (0.4 x kg milk) + (15 x kg milk fat);
CP: crude protein.

A positive effect of use of soybean molasses
on the feed conversion ratio was determined in the
trial. The results of the research indicate that cows
fed ration with soybean molasses utilized DM and
organic matter (OM) of the ration more efficiently
by 4.60 and 5.56 % for milk production, i.e. by 5.38
and 5.19 % for the production of 4 % FCM, respec-
tively. Similar was observed regarding the efficiency
of energy and CP utilization. Namely, cows in ex-
perimental group used energy more efficiently from
consumed diet by 4.81 and 4.85 % for milk and for
4 % FCM yield, respectively. Improvement in the
efficiency of utilization of consumed protein was
7.82 and 8.03 % for milk and 4 % FCM production
(Table 4). Obtained results differ from the conclu-
sions of Martel et al. (2011) where corn grain was
replaced by sugarcane molasses in the quantity of
2.5 and 5 % DM of ration for lactating cows with
determined decreased efficiency of ration DM uti-
lization by 2.9 and 5.8 %, and reduced efficiency of
protein utilization by 3.04 and 4.97 %. Siverson et
al. (2014) evaluated the effect of using the sugar-
cane molasses in concentration of 0-5.8 % DM and
determined no significant effect on feed conversion
for milk production. On the other hand these au-
thors determined decreased utilization of protein
with increased content of sugarcane molasses in lac-
tating cow rations by 1.5-7.4 %.

Among blood biochemical parameters the
concentrations of glucose, urea, calcium and phos-
phorous were analyzed. The concentrations of
all mentioned parameters were within the range
of physiological limits (Rodostitis et al., 2007).
Cows fed ratios containing soybean molasses had
somewhat lower concentration of glucose in blood
(3.05 mmol/L) compared to cows which did not
consume soybean molasses (3.26 mmol/L) but dif-
ferences were not significant (Figure 1). Somewhat
lower concentration of glucose observed in experi-
mental group may be a consequence of consuming
the diet in which existing ratio of carbohydrates
fractions (with different rate of ruminal degrada-
tion) contributed to a change in molar concentration
of volatile fatty acids, that could be a physiological
prerequisite of a lower glycaemia. Partial substitu-
tion of starch by molasses sugars in lactating cows
ration decreases molar proportion of propionate in
rumen content (Martel et al., 2011) or it remains
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unchanged (Vallimont et al., 2004) which results in
somewhat lower concentration of glucose in plasma.
Results obtained in our research differ from the con-
clusions of Moloney et al. (1994), who determined
a lower concentration of glucose in blood of cows
fed ration with higher content of starch in compari-

son with the cows fed molasses supplemented ra-
tions (3.44 : 3.55 mmol/L).

The blood urea concentration differed (P<0.01)
between groups. The lower value (5.45 mmol/L)
was found for the experimental group compared
with the blood urea concentration of the control
group (6.30 mmol/L). Using of soybean molasses in
the nutrition of lactating cows increases the readily
available energy necessary for the microbial synthe-
sis of protein in rumen, on the basis of non-protein
nitrogen, resulting in decrease of urea concentration
in blood plasma. Gao and Oba (2015) determined
that partial substitution of corn grain by molasses su-
crose in dairy cows ration can increase ruminal fer-
mentation of OM and synthesis of microbial protein
using ammonia nitrogen that consequently leads to
decrease of concentration of urea in blood. The cows
fed ratio with higher content of starch had higher
concentration of urea in plasma than animals fed

ration containing molasses (5.56 vs 4.24 mmol/L),
(Moloney et al., 1994).

A slightly lower concentration of Ca and P in
blood was determined (2.76 and 2.54 mmol/L, re-
spectively) in cows fed soybean molasses supple-
mented ration than in the control group (2.85 and
2.68 mmol/L, respectively) although determined
differences between groups were not significant.

6.30°
5.452

326
3.05
2.85 b4 268

Glucose Urea Calcium Phosphorus

= experimental group O control group

Figure 1. Values for blood biochemical parameters of
dairy cows fed diet with or without soybean
molasses, mmol/L. **Values with different
superscripts differ (P<0.01)

The results of the analysis of ruminal pH value
as well as number of protozoa in ruminal content are
shown in Figure 2.

The pH value of rumen content in both groups
was within the range of optimal values (Cockcroft
and Scott, 2015). Namely, cows fed ration with
soybean molasses had somewhat lower rumen pH
value (6.87) compared with cows of control group
whose rumen pH value was a bit higher (7.05) but
differences were not significant. Somewhat lower
pH value in experimental group can be contributed
to higher rate of hydrolysis and fermentation of soy-
bean molasses sugars in rumen relative to starch. Use
of molasses in the nutrition of dairy cows can result
in the increase of molar proportion of butyric acid in
rumen (Vallimont et al., 2004) which stimulates
blood flow through rumen epithelium and enhances
the capacity of absorption of volatile fatty acids from
epithelial cells into bloodstream that leads to the in-
crease of ruminal pH value (Martel et al., 2011).
Gao and Oba (2015) reported that the cows fed
diets higher in sugar content had lower ruminal
pH value compared with the cows fed diets with
higher content of starch (6.19 : 6.23). Martel et
al. (2011) substituted the corn grain with sugarcane
molasses and determined the increase of ruminal pH
value (5.73 : 5.87). Broderick and Radloff (2004)
found that increase in the content of sugar beet mo-
lasses in ration DM for lactating cows (from 3 to 9 %)

leads to higher ruminal pH value (5.90 : 6.06).

The number of small, medium and large pro-
tozoa did not differ (P>0.05). Unlike to small and
medium protozoa whose number was more equable

687 705

5.00

367 353 3.20 3.53

Number of medium
protozoa

Number of small
protozoa

Rumen content pH
value

Number of large
protozoa

m experimental group  @control group

Figure 2. Results of the analysis of rumen content
- pH value and number of protozoa (x 10°
mL") of lactating cows fed diet with or
without soybean molasses
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for in both groups of cows, the number of large pro-
tozoa was somewhat increased in cows fed rations
with higher content of starch. Increase of the con-
tent of starch consequently leads to increase in num-
ber of large protozoa considering that large protozoa
primarily use starch (Jouany and Ushida, 1999).
According to Martel et al. (2011) there was no
additional effect on dominant ruminal protozoa of
added sugar in high concentrate cattle diets, while
the use of sugar in dominantly forage diets had posi-
tive effect on protozoa growth.

Like in the number of protozoa a similar ten-
dencies were determined also for protozoa motility.
Namely, a differences (P>0.05) regarding motil-
ity of infusories between experimental and control
group of cows (2.60 vs 2.67) were determined
(0 to 3 scale).

Conclusions

The soybean molasses can be used successfully
in the rations for high - yielding dairy cows, primar-
ily as a source of readily available energy in rumen,
as it contributes to increased production of milk and
content of milk protein. A significant effect of soy-
bean molasses on the content of milk fat was not
determined. Including the soybean molasses in the
ration may enhance a quantity of readily available
energy and provide more effective utilization by ru-
men microorganisms and host animal. The use of
soybean molasses in the diet for lactating cows has
a positive effect on decrease of the concentration of
urea in blood, while there was no significant effect
on ruminal pH value and on the number and struc-
ture of protozoa population.
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Sojina melasa
u obrocima krava u laktaciji

Sazetak

Provedeno istraZivanje imalo je za cilj ispitati
utjecaj kori$tenja sojine melase u hranidbi krava u
laktaciji na proizvodne rezultate i vaznije pokaza-
telje metabolitkog profila. Koriteni su izoenerget-
ski i izoproteinski obroci: TMR koji je ukljucio 1 kg
sojine melase i TMR bez sojine melase. Koristenje
sojine melase u TMR-u za krave u laktaciji statisticki
je znacajno (P<0,05) utjecalo na povecanje prino-
sa 4 % MKM (5,03 %). Razlike u prosje¢nom ud-
jelu i prinosu mlije¢ne masti izmedu tretmana nisu
bile statisticki znacajne. KoriStenje sojine melase
statisti¢ki znacajno (P<0,01) povecava udjel (3,45
vs 3,32 %) i prinos (sa 0,81 na 0,88 kg/dan) pro-
teina mlijeka. Utvrdeno je poboljsanje iskoristavanja
konzumirane suhe tvari obroka, energije i sirovog
proteina za 4,60, 4,81 i 7,82 %. Nije bilo znacajnog
utjecaja ukljucivanja sojine melase u TMR na ru-
minalnu pH vrijednost, brojnost i strukturu pro-
tozoa, kao niti na njihovu pokretljivost. Sojina me-
lasa imala je znacajan pozitivan ucinak (P<0,01)
na smanjenje koncentracije uree u krvi (5,45 ws
6,30 mmol/L), pri ¢emu nije bilo znacajnih uc¢inaka
na koncentraciju glukoze, Ca i P u krvi. Rezultati
ovog istrazivanja ukazuju da se sojina melasa, kao iz-
vor lako dostupne energije, moze uspjesno koristiti u
obrocima krava u laktaciji.

Kljuéne rijeci: krave u laktaciji, hranidba,
Seceri, TMR
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