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SUMMARY

The analysis of sugar beet vinasse, originating as the condensed molasses
residue from yeast production, and the effect of vinasse on rumen fermentation,
protozoa population and digestibility of nutrients was investigated in two experi-
ments. In the first experiment, a ration containing vinasse and wheat straw was fed
ad libitum and voluntary feed intake for each sheep was measured. In the second
experiment, four rumen fistulated Zandy sheep (40=0.5 kg BW) were assigned in
a change over design in order to investigate the effects of vinasse on animal per-
formance. At 2h post-feeding the ruminal pH value was decreased (p<0.005) in
treatment groups. The ruminal NH_-N and protozoa population of rumen fluids were
increased in all treatment groups. Compared to the control groups, voluntary feed
intake and diet digestibility were higher in treatment groups. It can be concluded
that the use of vinasse at the level of 100 g/kg DM of the TMR diet per sheep per
day could improve the ruminal fermentation and voluntary feed intake and also diet
digestibility, resulting in a relatively better performance.
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INTRODUCTION

Vinasse is a by-product of industrial produc-
tion of alcohol, or other substances by fermenta-
tion of molasses (Haanon et al., 1990; Bokori et al.,
1992; Scipioni et al., 2001). Nitrogen compounds of
vinasse are largely non-essential amino acids, pre-
dominantly glutamic and aspartic acids. Vinasse is a
suitable feed stuff in the feeding of ruminants, since
most of its crude proteins comprise to amide- sub-
stance, and are palatable to ruminants. It is easily
fermented in the rumen, and then used in microbial
protein synthesis (Krzeminski et al., 1984; Leontow-
icz et al., 1986; Wahlberg et al., 1979). It has been
reported that the consumption of forage by animals
has been increased due to vinasse added to the ra-
tions, and causes an increase in daily live weight
gain (Stemme et al.,, 2004). Inconsistent results
were reported with the use of vinasse as feed ad-
ditives in ruminants (Kulasek et al., 1984; Krzemin-
ski et al., 1984; Leontowicz et al., 1994; Sampaio et

al., 1989). The use of vinasse as a feed additive in
poultry and pigs (Vranesic et al., 1980; Waliszewski
et al., 1997; Kemenade et al., 1988; Stemme et al.,
2004) and the dosages used in ruminant diets (Pot-
ter et al., 1985; Troccon et al., 1989) were reported
to show its influence on animal performance. Inclu-
sion of different dosages of vinasse and protozoa in
ruminant rations has been shown to affect the molar
proportions of rumen volatile fatty acids (Pahlavan
et al., 2007) and not only improve nutrient digest-
ibility but also increase voluntary feed intake (Leon-
towicz et al., 1994). The number of rumen protozoa
(Stern et al., 1992) and the amount of ruminal am-
monia nitrogen in dairy cattle and sheep (Potter et
al., 1985; Lewicki et al., 1978) were also reported to
be increased due to vinasse in diets. In contrast, Le-
ontowicz et al. (1988) reported that vinasse in the ra-
tion of lamb had no significant effect on their perfor-
mances. Moreover, Sampaio et al. (1989) reported
that the digestibility of nutrients was not affected by
vinasse in beef cattle. Kulasek et al. (1988) showed
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that vinasse had no effect on protozoa population in
the rumen of sheep.

Although reasonable research are effects of
vinasse as a ruminant feed has been conducted
worldwide, little information has been published.
Based on these considerations, the present study
was conducted to investigate the effects of using vi-
nasse in diets on fermentation parameters (PH, am-
monia nitrogen (N-H3-N) and microbial population
(protozoa) of the rumen in Zandy sheep. The total
tract digestibility of ration nutrients and the voluntary
feed intake were also investigated.

MATERIALS AND METHODS

Chemical analyses

Feed dry matter (DM) was determined by ov-
en-drying at 55°C for 48h. Ash, ether extract and
crude protein (CP) were measured as described in
procedures of AOAC (1995). Crude Fiber (CF), Neu-
tral detergent fiber (NDF) and Acid detergent fiber
(ADF) were measured according to procedures de-
scribed by Van Soest et al (1991).

Experiment 1

In this experiment, four Zandy male sheep of
an average BW of 41+1.5 kg were assigned in a
complete randomized design. Animals were housed
in individual metabolic pens with free access to wa-
ter. A ration containing vinasse and wheat straw was
fed ad libitum for 10 days adaptation and the next
10 days voluntary feed intake for each sheep was
measured. The diets offered in tow equal portion at
12:00 and 24:00 daily. The residual amounts of diet
were collected and measured in the morning of the
next day before feedings.

Total tract digestibility of diet:

The total tract digestibility of diet was also mea-
sured by total feces collections for 7 consecutive
days. A representative sample of homogenized and
weighed feces was taken each day and dried at 60
°C for 48h. The dry matter of feed and feces samples
was measured and their digestibility was calculated.

Experiment 2

Four rumen fistulated Zandy sheep (40+0.5
kg BW) were assigned in a change over design in

order to investigate the effects of vinasse on ani-
mal performance. Sheep were housed in individual
metabolic pens with free access to water. The total
mixed ration (TMR) was offered to sheep (Table 3),
and vinasse was used at the level of 100 g/kg DM of
the TMR diet per sheep per day. In each experiment,
based on change over design, animal fed 1.2 times
of the maintenance requirements. Diet was offered
twice daily at 12:00 and 24:00 and samples were
collected for 34 days.

Table 1. The ingredients, chemical composition and energy
content of diets used in experiment 2.

Tablica 1. Sastojci, kemijski sastav i sadrzaj energije obroka
koristenih u pokusu 2

ltems - Sadrzaj
Diet Ingredients (DM bases) Eigggk-
Sastojci obroka (ST - baza)
Alfalfa hey - Sijeno lucerke 26
Wheat straw — PSeni¢na slama 52
Barely grain — JeGam u zrnu 10
Cottonseed — Pamukova sa¢ma 12
Chemical composition (DM)
Kemijski sastav (ST)
Crude protein — Sirove bjelanc¢evine 90.98
ERDP! 58.42
DUP? 21.78
NDF 49.6
ADF 37
Calcium - Kalcij 415
Phosphorus - Fosfor 1.59
Energy content (MJ kg™ DM)
Sadrzaj energije (MJ kg DM)
ME? 6.94
FME* 6.17

1-Effective rumen degradable protein
2-Digestible undegradable protein
3-Metabolizable energy

4- Fermentable metabolizable energy

Rumen fluid samples

Rumen fluid samples were collected at 11:00,
14:00, 17:00 and 20:00 daily. The pH of the samples
was measured immediately after the sampling times
and the NH,-N was assayed using the standard

Krmiva 53 (2011), Zagreb 1: 3-8



M. Iranmehr, A.A. Khadem, M. Rezaeian, A. Afzalzadeh, M. Pourabedin: NUTRITIONAL VALUE OF VINASSE AS RUMINANT FEED -

HRANJIVA VRIJEDNOST VINASSE KAO KRMIVA ZA PREZIVACE

methods. 2 ml of ruminal fluid mixed with 2 ml of
formalin and used to count microbial populations.

Statistical analysis

Data were analyzed using GLM procedure of
statistical analyzer software (SAS, 1997). Results
were reported based on the mean values for obser-
vation in treatment groups with their related Stan-
dard Error of Mean (SEM).

RESULTS AND DISCUSSION

Ruminal PH

Before-feeding, the ruminal pH of treatment
group was higher (p<0.05) compared to the con-
trol group (Table 2). After wards, pH values were
dropped due to the highly fermentable carbohy-
drate contents of rations consumed by sheep in
control and treatment groups. However, sheep fed
vinasse diets had lower rumen pH values showing
that the use of vinasse in sheep rations resulted in
too lower pH values and probably increased VFA
in rumen of treatment group compared to the con-
trol group. Contrastry, to this, it was reported that
ruminal pH of sheep was higher when vinasse was
used in diets (Krzeminski et al., 1984, Leontowicz
et al., 1994) because of high potassium content of
vinasse, that is alkali mineral and can increase pH
values. Leontowicz et al., (1984) noted that ruminal
pH was not affected when vinasse was used in lamb
diets.

Ruminal NH-N

The concentration of ruminal NH,-N in treatment
groups was increased (p<0.05) at 14 pm (2h post-
feeding) but it decreased (p<0.05) steadily until 20
(table 2). This finding is in agreement with Van-Sost
(1994) who found that the peak rumen ammonia
concentration occurred two to four hours post-
feeding. The addition of vinasse increased (p<0.05)
the rumen NH3-N from 114 mg L-1 in control group
to 120 mg L-1 in treatment group. Wahlberg et al.
(1979) and Haanon et al. (1990) also reported that
vinasse usage in diets increased the ruminal ammo-
nia concentrations.

Rumen protozoa population

Vinasse usage in rations increased rumen pro-
tozoa population, in treatment group, but the differ-
ence was not statistically significant. This might be
due to the high amount of carbohydrate and ammo-
nia composition existing in vinasse that rumen mi-
crobial population such as protozoa uses them for
growth and reproduction (Krzeminski et al., 1984).
However, Kulasek et al. (1984) and Stemme et al.,
(2004) reported that vinasse usage in sheep ration
had no significant difference.

Digestibility of diet and voluntary feed inta-
ke

The total tract digestibility of DM significantly in-
creased by vinasse utilization in sheep (Table 2). In
this regard, Leontowicz et al., 1994; Stemme et al;
2004 and Konan et al; 1987 reported that addition

Table 2. Effect of vinasse on voluntary feed intake, diet digestibility and ruminal fermentation parameters

Tablica 2. Djelovanje vinasse na dobrovoljni unos hrane, probavljivost obroka i parametre ruminalne fermentacije

L. Treatments - Tretmani
Items - Sadrzaj - SEM
Control - Kontrola Vinasse

Vquntary' fged intake (g/day) 606.15° 848.57 901
Dobrovoljni unos hrane (g/dan)
Digestibility - Probavljivost 38.75° 45.65° 0.61
Ruminal pH 6.52° 6.26 @ 0.044
Ruminal NH, - N (mg /L) 104.06° 120.012 2.86
Protozoal population (x10%/mL)
Populacija protozoa (x10%/mL) 4.88 5.09 0.015

Means with different superscripts (amebic) differ significantly (p<0.05).
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of vinasse in beef cattle increased the digestibility of
diet. Stern (1992) reported that DM digestibility de-
creased by utilization of vinasse in merino sheep ra-
tions. Furthermore, Sampaio et al; (1989) found that
the apparent digestibility of DM, CP, NDF and ADF
by cattle rations was not affected by vinasse. How-
ever, the results obtained in this study are in agree-
ment with the findings of Leontowicz (1994) and
Konan (1987) who reported that vinasse caused an
increase in digestibility of nutrients in beef. The im-
provement of nutrients digestion might be attributed
to the relative increase in the population of rumen
protozoa due to vinasse (Kulasek, 1984).

Vinasse caused an increase (p<0.05) in the vol-
untary feed intake of sheep. In agreement with these
results, others reported that vinasse increased feed
intake of sheep (Haakasma, 1987) and beef cattle
(Potter, 1985 and Sampaio, 1989). Kemenade et al.,
1988 and Kirshgesner et al., 1980 reported that vol-
untary feed intake in pigs and broilers increased as
the result of addition of vinasse in their diets.

CONCLUSIONS

The use of vinasse in the diet resulted in a low
ruminal pH values in sheep due to the highly fer-
mentable carbohydrate contents of ration. The DM
digestibility of rations significantly increased follow-
ing treatment with vinasse. The voluntary feed intake
in control group was smaller compared to the other
group. The protozoa population and the rumen NH.-
N in the treatment group were increased.
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SAZETAK

U dva su pokusa analizirani vinassa Secerne repe iz ostataka kondenzirane
melase u proizvodnji kvasca i djelovanje vinasse na fermentaciju u buragu, popu-
laciju protozoa i probavljivost hranjiva. U prvom pokusu ovce su dobivale obrok koji
je sadrzavao vinassu i pSeni¢nu slamu po volji, a dobrovoljni unos hrane mjeren je
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za svaku ovcu. U drugom pokusu Cetiri su Zandy ovce s fistuliranim buragom iz-
abrane za ispitivanje djelovanja vinasse na proizvodne rezultate Zivotinja. Dva sata
nakon hranjenja pH vrijednost se snizila (p<0.005) u pokusnim skupinama. NH_-N
i populacija protozoa u tekuéini buraga porasli su u svim pokusnim skupinama. U
usporedbi s kontrolnim skupinama dobrovoljni unos hrane i probavljivost obroka
bili su viSi u pokusnim skupinama. Moze se zakljuciti da primjena vinasse na razini
od 100 g/kg DM TMR obroka po ovci moze poboljSati fermentaciju u buragu i do-
brovoljno uzimanje hrane kao i probavljivost obroka, te dati relativno bolje rezultate

Kljuéne rijeci: Vinassa, probavljivost obroka, dobrovoljno uzimanje hrane,
fermentacija u buragu
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