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EXCHANGE OF PROTEIN AND NITROGEN COMPOUNDS
IN THE BULLS WHEN FEEDING
CELLULOSE-CONTAINED FEED

Metabolic processes in the body of cattle, in particular in the digestive tract
of bulls, when feeding young grass, feed and various forms of fiber-containing feed
during the spring-summer transition period are poorly understood. Young grass at
this time contains a large amount of nitrogen-containing compounds, but very little
readily available sugars and fiber. The content of the latter in the young grass of
pastures and meadows, instead of the required for cattle 22-24% of dry matter, is
only 15-18%. In addition, the fiber of young grass has very little of its structured
form (associated with lignin and hemicellulose). This leads to the fact that cattle do
not fully use the nitrogen available in the young grass.

In the course of research we studied changes in the concentration of protein,
residual and total nitrogen, urea, as well as the activity of transamination enzymes in
whole blood of bulls depending on the time relative to the beginning of feeding and
the presence in the diet of various forms of fiber.

It is shown that the activity of transamination enzymes (AST and ALT)
under the action of various forms of fiber-containing food before morning feeding
increases by 5,1-7,5 % compared to control. This increase does not depend on the
time relative to the start of feeding. It is suggested that the activity of transamination
enzymes in the whole blood of bulls when feeding them fiber-containing feed is
substrate regulated.

According to research, it can be argued that the activity of reamination
enzymes in the blood serum of bulls during the feeding of fiber-containing feed
before morning feeding increases by 6,4-8,5 % compared to control. The
concentration of protein in the blood serum of bulls, regardless of the time relative to
the beginning of feeding, with the feeding of various forms of fiber-containing feed
increases by 4,2-6,1 % compared to control. The content of urea and residual
nitrogen in the whole blood of bulls at 3 hours from the beginning of morning
feeding decreases by 6,3-8,9 %, and protein and total nitrogen — increases compared
to control.

It is also shown that weight gain depends on the level of nitrogen-containing
compounds and the activity of transamination enzymes in the blood serum of
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experimental bulls.
Key words: bulls, blood serum, fiber-containing feed, protein,
transamination enzymes.

IleneBau A. B., Pisic i. ®.

[HcTHTYT cinmbebkoro rocnonapersa Kapnarcekoro periony HAAH

OO0miH mnporeiHy i a30ToBHUX cHOJyk B oprasismi Oyraiinis 3a
3roi0BYBaHHs KJITKOBHHOBMICHOI0 KOpMY

OOMiHHI mpoliecd B OpraHi3Mi BeNHKOi poratoi XynoOH, 30KpeMa Y
TpaBHOMY KaHaii OyraiiuiB, IpH 3TrOJOBYBaHHI MOJIONOi TpaBH, KOMOikopMy Ta
pi3HEX (HOpM KITITKOBUHOBMICHOTO KOPMY MiJ Yac BECHSHO-JIITHBOTO MEPEXiAHOrO
nepiogy € MajJoOBMBYCHHMMH. Moiona TpaBa B Il 4ac MICTHTh y CBOEMY CKJIQJi
BEJIMKY KUIBKICTh 30Ty a30TOBMICHHX CIIONYK, aje JyXe Majo JIETKOJZOCTYITHUX
IKpiB 1 KIITKOBUHM. BMICT ocTaHHBOT y MOJIOZIH TpaBi IMAcOBHII i JIYKiB, 3aMiCTb
MOTPIOHUX UISL BENUKOI poratoi xynoou 22-24 % Big cyxoi pedoBHHH, CTAaHOBUTH
Bchoro 15-18 %. Kpim Toro, B KIITKOBMHI MOJNOIOi TpaBH OyKe Majio ii
CTPYKTYpH30BaHOi ()OpMH (3B’s13aHOI 3 JIIFHIHOM 1 reMirentono3o). Lle mpusBoants
JI0 TOTO, III0 BEJMKa porara Xyao0a HEMOBHICTIO BUKOPUCTOBYE HAIBHUH Y MOJIOIIN
TpaBi a3oT.

VY Xoxi BUKOHAHHA IOCHIIKEHb MH BHBYIIM 3MIiHH BMICTy MpPOTEiHY,
3aJIMIIKOBOTO 1 3arajlbHOTO a30Ty, CEYOBMHH, a TaKOX aKTHBHICTh EH3MMIB
TpaHCaMiHYBaHHsS y CHpPOBATIi KpOBi OYraiIliB 3aJe)KHO Bil Yacy HIOJO0 MOYATKY
TOMIBNI 1 HAasBHOCTI y palioHi pi3HUX (OPM KIITKOBHHOBMICHOTO KOpMy. Takosk
OyJI0 B3ATO O yBard TaKWi BakKJIMBUH IMOKAa3HHK a30TOBOTO OOMIHY Yy JKYHHHUX
TBapHH, SK PIBEHb 130BaepiaHOBOI KUCIOTH Y pyOIeBil piuHi.

3a pesynapTaTaMd JOCHIIKEHb MOJKHA CTBEPUKYBAaTH, INO AaKTUBHICTH
ensumiB TpancaminyBanHs (ACT i AJIT) y cupoBarii KpoBi IOCTiTHHX Oyraiiis
i €0 3TOJOBYBAaHHS Pi3HUX (OPM KIITKOBUHOBMICHOTO KOPMY IIiCJISI PaHKOBOL
rofiBmi migBuIIyeThess Ha 5,1-7,5 % mopiBHAHO 3 KoHTpojeM. lle migBuIeHHS
3aJIOKUTh Bil Yacy MO0 MOYaTKy rofiii. JIoBeleHO, 10 aKTUBHICTh CGH3UMIB
TpaHCaMiHyBaHHS y CHpOBaTIi KpOBi OyraliliB TpH 3roJOBYBaHHI iM
KJIITKOBUHOBMICHOT'O KOPMY PETyJIIOETHCS CYOCTpaTHO.

BwmicT mpoTeiny y cupoBaTmi KpoBi OyraifiiiB micias paHKOBOI TOIBII TTi[
J€r0 KITITKOBHHOBMICHOTO KOPMY 3 Pi3HOIO BETMYNHOIO YACTHHOK TAKOXK 3POCTA€ Ha
6,4-8,5 % mOpiBHSIHO 3 KOHTpONEM. BMicT Ce4OBMHM 1 3aMIIKOBOTO a30Ty Yy
CHpOBATII KPOBi OyraiflliB Ha TPETill TOMWHI MICJS MOYATKY TOJIBII 30LIBIIYETHCS
Ha 4,2-6,1 %, a mporeiny i 3arampHoro azory — Ha 6,3-8,9 % mopiBHsSHO 3
KOHTPOJIEM.

[Toka3aHO TaKoX, LIO PiBEHb a30TOBMICHHUX CIIOJNYK i aKTUBHICTb €H3UMIB
nepeaMiHyBaHHS y CHPOBATI KPOBi AOCTIJHUX OyrailliB MO3UTHBHO KOPETIOIOTH 3
MIPUPOCTAMH IX MacH Tija.

KiwuoBi ciaoBa: cupoBaTka KpoBi, MpoTeiH, KIITKOBHHOBMICHHH KOPM,
OyraiIi, eH3MMH TpaHCaAMiHyBaHHSI.
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Introduction. Young grass contains insufficient fiber (only 15 —
18%, while 22 — 24% are needed) [1, 3, 14-16]. At the same time, it
contains mainly easily digestible fiber [2-4], which is very quickly
fermented in the rumen [5, 11, 18]. The consequence of this process is
incomplete use of nutrients available in young grass [17], primarily
nitrogen-containing compounds [9, 12], by ruminal microorganisms, which
leads to lower levels of protein absorption in the body. It means, that diet of
ruminants lacks structural fiber during spring-summer transition period. In
particular, fiber associated with hemicelluloses and lignin.

In order to replenish the structural fiber in the diet of ruminants that
consume young grass, they are fed natural or processed rough feed (hay or
straw) [6-8]. Fiber-containing feed performs various functions in the
gastrointestinal tract of ruminants: it acts as nutrient, adsorbent and surface
for ruminal microorganisms [27, 10, 11].

Winter wheat straw contains mainly fiber, hemicellulose and
polyuronides [13-16]. Therefore, its nutritional value is low [4, 5]. The data
obtained by us indicate that its presence in the rumen of ruminants, it
significantly affects the intensity of metabolic processes [13, 14]. The size
of its particles determines the speed of passage of the rumenal content into
the posterior parts of the gastrointestinal tract.

Structural fiber, hemicellulose a has a very low nutritional and
energy value [18, 20]. At the same time, it is able to adsorb and transport on
its surface significant amounts of nutrients available later in the
gastrointestinal tract of ruminants [19-24]. The surface of structural fiber is
inhabited by a large number of microorganisms (bacteria and protozoa) [25,
26]. They have cellulose-, amylo-, proteo- and lipolytic activity [10, 29]. As
a result, ruminants significantly increase their supply of carbohydrates,
lipids, biologically active substances (primarily water-soluble B vitamins)
and nitrogen-containing compounds from the gastrointestinal tract into the
blood and lymph [28, 31].

It is currently unknown which of the above functions of fiber-
containing feed is more important for the body of a ruminant animal. In
addition, the effect of various forms (in particular, particle sizes) of
structural fiber-containing feed on various parts of metabolic processes in
the body of ruminants remains unknown.

Based on this, the aim was to establish the dynamic patterns of
changes in the content of ammonia, amine and protein nitrogen in the liquid
fraction of the rumen, the content of basic nitrogen compounds and the
activity of reamination enzymes in serum of fattening bulls.
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Materials and methods. On farm "Litynske" in Drohobych district
of Lviv region were formed three groups of Simmental breed fattening bulls
(5 animals each) using methodological approaches used in international
practice in accordance with the requirements of I1SO 17025, as well as in
accordance with generally accepted methods of groups of analogues by age
and live weight. Three animals from each group had rumenal fistulas. All
animals were clinically healthy.

Under the conditions of tethered keeping, animals of the control
group during May-July (90 days) received the basic ration (OR), which
included young green mass of cereal and legume pasture (35.0 kg) and
compound feed (2.5 kg).

Animals of the experimental groups in addition to the main diet were
fed 1 kg of winter wheat straw, crushed into particles of different sizes.
Animals of the | experimental group were fed straw chaff with a particle
size of 0.2 — 2.0 cm, and animals of the Il experimental group — 3.0 — 5.0
cm. At the end of the experiment in fattening bulls from the jugular vein
blood samples were taken before morning feeding and at 3 hours after its
beginning. In bulls with rumenal fistulas, samples of its contents were taken
before morning feeding, as well as at the 2nd, 4th, 7th and 10th hours after.
In the liquid rumenal content it was determined the level of ammonia,
amine and protein nitrogen according to Kjeldahl.

In the blood serum were determined levels of urea, residual and total
nitrogen, protein and activity of reamination enzymes - aspartate
aminotransferase (AST 2.6.1.1) and alanine amino transferase (ALT
2.7.1.2). Serum urea was determined by the Conway method; protein,
residual and total nitrogen — according to Kjeldahl. The activity of AST and
ALT in blood serum was determined by the methods described by V. V.
Vlizlo et al. [9].

Biometric analysis of the results was performed by the method of
variation statistics according to N. A. Plokhinsky, taking into account the
Student's criterion. Standard computer mathematical and statistical
programs, in particular Microsoft EXCEL, were used to estimate the
probability of the obtained results — arithmetic mean values (M), arithmetic
mean error (+m) and probability of differences between the studied
arithmetic mean values (P).

Results and discussion. It was found that in the liquid content of the
rumen of bulls of experimental groups, which were fed young green mass of
cereals, legumes, and fiber-containing feed with different particle sizes, the
lowest content of ammonia nitrogen and amine nitrogen were before
feeding and 10 hours after begin of feeding — by 24.5 and 34.2%,
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respectively, in groups | and Il compared with the control). The content of
ammonia nitrogen and amine nitrogen in the liquid content of the rumen of
bulls of the experimental groups increased on 2 — 4 hours after the start of
feeding. Moreover, it was maximum at 2 hours after the start of feeding, but
23.1 and 27.8% lower than in the control, what is showed in the Table 1.

The presence of amine nitrogen in the ruminal fluid indicates the
presence of free amino acids. The large number of free amino acids in the
ruminal fluid may be due to the low efficiency of their inclusion in proteins
[18].

Feeding the bulls of the experimental groups of straw chaff with
particles of different sizes, compared with the bulls of the control group,
resulted in a 29.35% reduction in the content of ammonia nitrogen and
amine nitrogen in the liquid content of the rumen. It was also found that,
compared with the control, the content of ammonia nitrogen and amine
nitrogen in the liquid fraction of the rumen of fattening bulls of the Il
experimental group, which in addition to the main diet were fed straw chaff
with a particle size of 3.0-5.0 cm is minimal — by 34.7% lower. This is due
to the fuller use of ammonia nitrogen and amine nitrogen to synthesize the
main components of their cells by microorganisms inhabiting rumen [11].

The reliability of the above mentioned is also confirmed by the data
on the content of protein nitrogen in the ruminal fluid of the experimental
bulls. In particular, the lowest its level was in bulls of the | and II
experimental groups, which were fed green mass of cereal and legume
pastures plus fiber-containing feed. It was observed before feeding and at 10
hours after the start of feeding (6.4 and 8.7% less compared to control). The
amount of protein nitrogen in the fluid of the rumen of bulls of the Il
experimental group decreased by 2-7 hours after the start of feeding by 7.9
and 9.1%, respectively, compared with the control.

Feeding bulls of I and Il experimental groups of straw chips with a
particle size of 0.2-2.0 and 3.0-5.0 cm, respectively, compared with bulls of
the control group, led to an increase in the amount of protein nitrogen in
their ruminal fluid by 7-10th hour after the start of feeding (8.1 and 9.5%
more than control). It should be noted that in the ruminal fluid of bulls of |
and Il experimental groups, compared with bulls of the control group, the
amount of protein nitrogen decreased by 2-4th and 4th hour after the start of
morning feeding by 6.9 and 7.5%, respectively.
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Such differences in the content of protein nitrogen in the cicatricial
fluid of bulls depending on the time relative to the beginning of feeding are
associated not only with the direction of metabolic processes in the rumen,
but also with the intensity of absorption and evacuation to the posterior
gastrointestinal tract of ruminants.

The results of the analysis of Table 2 show that the content of urea
and residual nitrogen in the serum of fattening bulls of experimental groups,
fed different forms of fiber-containing feed, compared with bulls of the
control group who received the basic diet, before morning feeding has only
a tendency to decrease.

2. The content of nitrogen-containing compounds and the activity of
reamination enzymes in the serum of experimental bulls, M+m, n=5

. Groups of animals
Indicators : :
control | I experimental | II experimental
Before feeding
Protein, g/l 70,91+ 1,71 | 85,62+ 1,75%* | 89,15+ 1,9%**
AST, units/I 61,08+ 141 | 57,43+0,52** | 58,23 +0,86**
ALT, units/I 4797+ 1,87 | 38,69+ 1,77** | 38,81 +0,92*%*
Urea, umol/I 3,66 +0,25 2,83+0,27* 2,66 +0,19**
Residual nitrogen,
g/ 0,28 + 0,02 0,23+ 0,01 0,21+0,01
Total nitrogen, g%/ | 26,69+039 | 27,45+0.25 27,11+0,17
3 hours after the start of feeding
Protein, g/l 71,82 +1,71 78,3 £1,07%* 79,6 £ 1,38**
AST, units/I 67,25+2,21 | 79,73 £ 1,98%** | 78,81 &+ 2,23***
ALT, units/I| 49,36 + 1,35 5491 +0,81* 56,32 + 1,54**
Urea, umol/I 5,33+0,15 5,16+0,18 4,99+0,11*
Residual nitrogen,
g3/ 0,38+ 0,02 0,46 + 0,01%* 0,45+ 0,01%*
Total nitrogen, g=¥/I 25,61 +0,16 28,25+ 0,18* 29,43 £0,12**

Note: changes are probable, p < 0,05%; p <0,01**; p <0,001***

At the same time, the level of protein in their blood increases. In this

case, the content of total nitrogen before feeding has only a tendency to
increase. This is due to both the level of their entry into the blood from the
gastrointestinal tract and the transformations in the liver. After all, the
results of studies indicate that the activity of reamination enzymes (AST
and ALT) in the serum of bulls of experimental groups, compared with
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bulls of the control group, after morning feeding increases by 5.1 — 7.5%. It
is obvious that the change in the activity of reamination enzymes (AST and
ALT) in the serum is associated with the level of nitrogen-containing
compounds incoming from the gastrointestinal tract into the blood [12]. The
above data is confirmed by the indicators obtained 3 hours after the start of
morning feeding. At this time, it is observed the maximum changes in the
level of nutrients incoming from the gastrointestinal tract into the blood, as
indicated by other authors [4].

Metabolic processes in the body of experimental bulls affect their
productivity, as evidenced by changes in the activity of enzymes of
reamination and fluctuations in urea, residual nitrogen, protein and total
nitrogen in the serum. Thus, the absolute weight gain of bulls of the control
group during the experiment was 64.4 + 1.08 kg, and bulls of I and II
experimental groups — 76.9 + 1.69 (p <0.001) and 72.7 £+ 1.60 kg (p <0,01),
which is 19.4 and 12.9% more compared to the control group.

Higher weight gain of bulls of experimental group | compared with
bulls of experimental group 1l is associated with the time during which the
fiber-containing food was in the rumen and, consequently, with the level of
nutrients incoming from the gastrointestinal tract into the blood and tissues.
Smaller particles of fiber-containing feed pass faster from the rumen to the
lower parts of the gastrointestinal tract of ruminants compared to larger
particles [5]. This significantly affects the level of digested nutrients of the
feed and assimilated from the gastrointestinal tract into the blood and
tissues as well as content of individual components and the activity of
reamination enzymes.

Conclusions. It was found that different forms of fiber-containing
feed, depending on the time relative to the beginning of feeding, affect the
metabolic processes in the rumen and the level of nitrogen-containing
compounds incoming from the gastrointestinal tract into the blood of
experimental bulls. Thus, fiber-containing feed has an effect on the
substrate regulation of enzyme activity in ruminants.

The activity of reamination enzymes (AST and ALT) in the serum of
bulls during the feeding of fiber-containing feed at 3 hours after the start of
morning feeding increases by 5.1 — 7.5% compared with the control.

The protein content in the serum of experimental bulls, after morning
feeding under the action of fiber-containing food with different particle
sizes also increases by 6.4 — 8.5% compared to the control.

The content of urea and residual nitrogen in the serum of bulls before
morning feeding under the action of fiber-containing food with different
particle sizes is reduced by 6.1 — 7.8% compared with the control. The
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content of protein, residual and total nitrogen in the serum of bulls on the
third hour after the start of feeding increases by 4.2 — 6.1%, and level of
urea — decreases by 6.3 — 8.9% compared with the control.
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