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Increase in the quantity of undegradable in the rumen proteins in the diet of cows of experimental group
caused by extruding of high-protein supplements was accompanied by the change of total and free amino acids in
ruminal contents. The amount of total amino acids in the rumen of cows of experimental group during all experi-
ments was greater by 9.8—10.8 %, which was mostly caused by the increase of the amount of essential amino acids
(P<0.05-0.01). Irrespective of the source of protected proteins during all experiments in the rumen of cows
in experimental group, the increase of the concentration of lysine, arginine, methionine, proline and cystine
was determined (P<0.05-0.01), while feeding rapeseed and soybean meal — increase of the concentration of
valine, threonine and phenylalanine as well, and while feeding sunflower cake — increase of the concentration
of leucine. Among nonessential amino acids in the rumen of cows in the experimental groups, the amount of
asparaginic acid, serine, and alanine was increasing (P<0.05-0.01).

As opposed to total amino acids, concentration of free amino acids in the ruminal contents of cows of ex-
perimental group was smaller by 14.8—18.0 % (P<0.05) compared to animals of control group that was mainly
caused by decrease of the concentration of essential amino acids — histidine, methionine, and leucine. Con-
sidering nonessential amino acids, at the same time, concentration of glutaminic acid and asparaginic acid,
glycine, proline, serine, and tyrosine has decreased (P<0.05-0.01). These data are the evidence of decrease of
degradability of essential amino acids and of increase of their intake into bowel, and uptake by cows.
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BMICT AMIHOKHCJIOT ¥ PYBII KOPIB
3A 3TOJOBYBAHHSA BUCOKOBIJIKOBUX EKCTPYJTOBAHUX JIOBABOK
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30invuenns KinbkKocmi HepoO3Weni8ano2o 6 pyoyi npomeiny — cKiad08020 KOMNOHEHMA PAYIOHY
KOpi6 00CTIOHUX 2PYN 3a PAXYHOK eKCMPYOY8AHHS BUCOKOOLIKOBUX 000ABOK CYNPOBOOAICYBALOCH IMIHAMU Y 6MiC-
mi pyoys Konyenmpayii 3aeanvhux i eitvHux aminokuciom. Cyma 3a2anbHux amMiHOKUCIom y pyoyi Kopie 00cio-
HUX 2pYN, NOPIGHAHO 3 KOHMPOLbHUMY, Y 6Cix docaidax oyna Ha 9,8—10,8 % Oinbuioro nepeajicHo 3a paxyHox
30inbUenHs Kitbkocmi Hezaminuux aminoxkucaiom (P<0,05-0,01). Hezanexcho 6i0 Ojicepena 3axuuyeno2o npo-
meiny, y 6cix 0ocaioax y pyoyi kopie 00CaiOHUX 2pyn 6UAGLEHO 3011bUEeHHS KOHYeHMpayil 13Uy, apeiHiny,
MmemioHiHy, nponiny i yucmuny (P<0,05—0,01), npu 320008y6aHHi pinako8o2o i COE6020 WPOMi6 — MAKOIC
KOHYEeHmpayii 6aniny, mpeoniny ma Qenitaiaminy, a npu 320008Y68aHHI COHAUHUKOBOT MAKYXU — KOHYEHMPA-
yii nevyuny. Ceped 3aMiHHUX AMIHOKUCIOM Y PYOYI KOPI8 O0CTIOHUX 2PYH NPU YbOMY 30L1bULY8ANACH KITbKICMb
acnapazinosoi kucromu, cepuny, araniny (P<0,05-0,01).

Ha siominy 6i0 3azanvHux aminOKUCI0m, KOHYEHMPAyis GLIbHUX AMIHOKUCIOM Y éMicmi pyoyst Kopie
odocnionux epyn oyna na 14,8—18,0 % menworo (P<0,05), Hidc y KOpié KOHMPOILHOL 2pYRU, 8 OCHOBHOMY GHACI-
OOK 3MEHULCHHSL KOHYEHMPAYIT He3AMIHHUX AMIHOKUCIOM 2ICIMUOUHY, MEMIOHIHY, euyuny. 13 3aMiHHUX amino-
KUCIOM NPU YbOMY 3MEHUUNACA KOHYEHMPAayis eI0mamino8ol i acnapazinogoi KUciom, 2niyuny, npojity,
cepuny, muposuny (P<0,05-0,01). L{i 0ani ceiouams npo 3meruenHs de2padayii He3aMiHHUX AMIHOKUCIOM
8 pyoyi ma 30i1beHHs iIX HAOX00NHCEHHS 8 KUWKIGHUK I 3ACEBOEHHS 8 OP2AHIZML.
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COAEPKAHUE AMMHOKHCJIOT B PYBIE KOPOB ITPU CKAPMJIMBAHUU
BBICOKOBEJIKOBbBIX OKCTPYAUPOBAHHBIX IOBABOK
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Yeenuuenue xonuvecmsa Hepacwennaemozo ¢ pyoye npomeuna 8 payuone KOpos OnvlmHuIX epynn 3a
cyem IKCmpyOUpOBaHUst 8bICOKOOETKOBLIX O0DABOK CONPOBONHCOANOCH USMEHEHUSMU 6 COOEPICUMOM PYOYA KOH-
yenmpayuu oouux u c60600nvIX amunoxuciom. Cymma oouux amunoKuciom & pyoye Kopos OnvimHuIxX cpynn,
10 CPABHEHUIO C KOHMPOTLHBIMU, 80 8cex onvimax ovina Ha 9,8—10,8 % boavuue, 6 0CHO8HOM 3a cuem ygenuyeHus
Koauvecmea Hezamenumolx amunokuciom (P<0,05-0,01). Hezagucumo om ucmouHuxa 3auuiyenHo2o npome-
UHa, 80 6cex ONbIMAX 6 pyodye Kopog ONbIMHBIX 2PYNN OOHAPYIHCEHO YEeTUYeHIe KOHYEHMPAYUU TUSUHA, apeUuHUNa,
MemuoHuna, npoauna u yucmuna (P<0,05-0,01), npu cxapmauganuu pancosozo u coeso20 wpomos — maxice
KOHYEHMPpayuu 6a1UHa, MPeoHUna U heHUNANaHUNA, d NPU CKAPMAUBAHUY NOOCOTHEYHO20 HCMbIXA — KOHYEH-
mpayuu aetiyuna. Cpeou 3aMeHUMbIX AMUHOKUCTIOM 8 PYOYe KOPO8 ONbIMHBIX SPYNN APU IMOM YEETUHUBAILOC
KOUYeCma0 acnapazunosoli kuciomol, cepuna, aranuna (P<0,05-0,01).

B omauyue om obwux amunoxuciom, KonyeHmpayus c60000HbIX AMUHOKUCTIOM 8 COOEPICUMOM Pyoya
Kopog onvimuuix epynn ovina na 14,8—18,0 % menvue (P<0,05), uem y kopoe KOHmponbHOU 2pynnvl, 8 0CHOBHOM
scedcmeue yMeHbUeHUs: KOHYEHMpayuy He3amMeHUMbIX AMUHOKUCTIOM SUCTHUOUHA, MEemUOHUNA, tetiyuta. U3 3a-
MEHUMBIX AMUHOKUCIOM NPU SMOM YMEHbUULACL KOHYEHMPAayUs eIyMAaMUHO80U U acCnaApasuHo8ol KUciom,
nuyuna, nporuna, cepura, muposuna (P<0,05-0,01). Omu oannvle ceudemenbcmsyiom ob ymeHvueHuu 0ecpaoa-
YUY He3AMEHUMBIX AMUHOKUCTIOM 8 pyOye U Yeenuuerue ux NoOCMynieHus 8 KUUEYHUK U YCB0CHUs 8 OpeaHu3me.

Kuarouessie ciioBa: KOPOBbBI, COAEPXKMMOE PYBIA, AMUHOKUCJIOTHI, PAIICO-
BBII IPOT, COEBBIN LIPOT, IIOACOJHEYHbIN )XMbIX, SKCTPYIUPOBAHHBIE KOPMA,
JIAKTALIUA

Introduction. Modern systems of cows in price of production, metabolism and repro-
protein nutrition are being based on the idea that ductive function disorders [10].
their need of protein should provide, on one hand, However, developed in other countries sys-
microorganisms need of nitrogen (by means of tems of protein nutrition of cows cannot be uncon-
easily degraded proteins and non-protein nitro- ditionally implemented in Ukraine due to differ-
gen compounds), and on the other hand — cows ences in fodder set, technologies of its preparation,
need in amino acids located in microbiological preservation and preparation for feeding.
protein and undegradable in rumen proteins. Our diets usually do not provide for con-
Therefore, protein nutrition systems of cow that sumption of needed amounts of undegradable
separately provide the need in degradable and in rumen proteins due to high level of degrad-
undegradable in rumen proteins are developed ability of high-protein fodder’s proteins. There-
in countries with advanced dairy cattle-breed- fore, the problem of increasing the efficiency
ing [1-7]. of using in cows feeding high-protein fodders

The nutrition system of protein in cows by means of decreasing degradability of protein
was accepted in Ukraine, which is based on ration- through extruding is important. Urgency in ana-
ing by content of raw and digestible protein [8, 9] lyzing this problem was also caused by small
without accounting for the need of degradable amounts of raised and produced in Ukraine fod-
and undegradable proteins, might cause overuse der with high levels of undegradable in rumen
of fodder proteins, smaller output and increase proteins. Therefore, our research was aiming to
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determine the influence of decreasing degradabil-
ity of proteins from high-protein fodder through
extruding on processes of forming the protein me-
tabolites fund in highly productive cows during
the initial stage of lactation.

Materials and methods

Three series of experiments were conduct-
ed. First experiment was carried out during the ini-
tial period of lactation on three cows of Ukrainian
Black-and-White dairy breed. T-shaped fistulas
were placed in their duodenums before pancreatic
duct influx. Productivity of cows amounted to
3.5-4.0 thousand kilograms of milk over lacta-
tion period.

Rations assembled according to accepted
standards [11, 12, 13] based on actual fodder
nutritional value contained: meadow hay (4 kg),
corn silage (25 kg), chopped wheat straw (1 kg),
mangel-wurzel (14 kg), coarse bran (3 kg), rape-
seed cake of Tysmenetskyi kind (2.5 kg), molasses
(0.5 kg) and balancing vitamin and mineral sup-
plement. During the preparation period cows
were fed with extruded rapeseed meal, during
the experimental period — extruded rapeseed
meal, which caused the amount of undegradable
in rumen raw protein of the diet to increase from
29.7t0 41.2 %.

Degradability of ration fodder proteins
was determined by in situ method on bull-calves
with rumen fistulas. To determine digestibility
and input of fodder nutrients at the end of each
experimental period, four-day balancing experi-
ments were conducted. On the second and fourth
day of each metabolism experiment, rumen con-
tents were examined. The amount of total and
free amino-acids was determined in rumen con-
tents using amino-acid analyzers 444 and LC-
2000 (Biotronic).

Second and third experiments were carried
out on 10 intact cows of Ukrainian red-and-white
dairy breed, divided into two groups according
to binate analogue principle by 5 heads (control
and experimental), during 1/3 of lactation period.
Productivity during the lactation period amount-
ed to 5.7-6.6 thousand kilograms of milk.

During the second experiment, ration of
control and experimental group consisted of 5.5 kg

of meadow hay, 1 kg of chopped corn straw, 25 kg
of corn silage, 16 kg of mangel-wurzel, 3 kg of
coarse bran, 3 kg of soybean meal, 1 kg of molas-
ses and vitamin and mineral supplement. Rations
were composed based on determination of actual
fodder nutritional value. Fed fodder protein de-
gradability was established by the means of its in-
cubation in the rumen of bull-claves with fistulas.

Cows of the control group were fed with
non-extruded soybean meal, cows of the exper-
imental group — with extruded soybean meal,
which resulted in the increase in amount of un-
degradable in rumen protein in experimental
group diet from 31.7 to 43.9 %.

During the third experiment, both groups
ration consisted of meadow hay (5.5 kg), chopped
wheat straw (1 kg), corn silage (25 kg), mangel-
wurzel (16 kg), coarse bran (3 kg), sunflower
cake (3 kg), molasses (1 kg), vitamin and mineral
supplement. Cows of control group were fed with
non-extruded sunflower cake, cows of experi-
mental group — with extruded sunflower cake.
This caused the amount of undegradable in ru-
men protein to increase from 28.5 to 39.5 %.

Rations were composed based on the zoo-
technical analysis of diet fodder and determina-
tion of their protein degradability by means of
in situ method on bull-calves with rumen fistulas.

At the end of experimental period of the
second and third experiments, four-day metab-
olism experiments were conducted to determine
the digestibility and input of diet’s nutrients.
On the second and fourth day of each metabo-
lism experiment, samples of rumen contents
were taken with the help of a probe two hours
after feeding.

The research we have conducted has de-
termined that as a result of extruding protein
degradability of rapeseed meal decreased from
70.0 to 46.6 %, or by 23.4 %; of soybean meal —
from 65.0 to 37.8 %, or by 27.2 %; of sunflower
cake — from 72.5 to 46.4 %, or by 26.1 %.

Results and discussions

Data shown in Tables 1, 2 and 3 illus-
trates that amino-acids profile of rumen contents,
in particular total and free amino acids profile,
largely depends on the amount of undegradable
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Table 1
Amino acids concentration in ruminal content of cows under the feeding up of rapeseed meal,
g*/l, (M:£m, n=6)

Research periods
Amino acids Preparation Experimental
Total | Free Total | Free
Essential amino acids
Lysine 221.3+12.9 19.7+1.25 291.0£14.1%* 20.1+1.14
Histidine 106.2+6.35 9.5+0.73 97.0+5.73 6.7+0.65*
Arginine 194.8+8.17 17.3+1.09 223.149.49* 13.440.98*
Threonine 216.9+10.43 19.3+1.32 257.1£12.33* 17.7+£1.22
Valine 212.5+11.44 18.9+1.08 291.0+£16.03** 16.9+1.31
Methionine 97.44+4.98 8.7+0.41 126.1+£7.25%* 7.3+0.36*
Isoleucine 190.4+5.87 16.9+1.11 218.3+£8.56** 15.0+0.99
Leucine 433.8419.18 38.6+1.95 422.0+15.25 32.5+1.09*
Phenylalanine 208.14+9.45 18.5+1.23 252.2+11.61%* 17.4£1.15
Total essential amino-acids 1881.4+49.5 167.4+6.09 2158.4+63.43** 147.0+£5.41%*
Nonessential amino acids
Asparaginic acid 448.4+27.21 35.5+2.25 611.6+£33.51%** 30.9+2.08
Serine 220.3+11.45 19.7+1.33 247.4+13.28 17.0+£1.24
Glutaminic acid 726.0+£39.57 64.5+3.45 795.5+42.83 52.8+£2.39*
Proline 270.0+7.39 31.1+2.12 232.8+9.68%* 23.6+1.75%
Glycine 272.2+16.04 26.0+1.49 243.9+12.59 22.1+1.18
Alanine 339.6£19.03 34.7+1.88 295.8+16.32 29.44+1.81
Cyctine 74.343.68 3.9+0.32 97.6+5.15%* 3.3+0.29
Tyrosine 199.24+5.47 17.7+1.44 218.3+6.09 15.0+1.03
Total nonessential amino-acids 2541.0+94.23 233.1+11.14 2696.8+98.74 194.1+9.71

Note. In this and further tables: * — the degree of probability of differences in terms of relative control; * —
P<0.05; ** — P<0.01; *** — P<0.001

Table 2

Amino-acids concentration in ruminal content of cows under the feeding up of soybean meal,
g?¥/1, (M+m, n=5)

Groups
Amino acids Control Experimental
Total | Free Total | Free
Essential amino acids
Lysine 303.1+£2.43 28.242.17 350.8+14.05%* 24.6+1.67
Histidine 99.4+4.78 9.3+0.65 98.7+5.03 6.9+0.58*
Arginine 243.5+2.23 22.7+0.98 290.5+4.83*** 20.4+1.03
Threonine 218.4+9.03 24.1+1.21 254.9+11.15% 21.2+1.07
Valine 293.2+16.29 27.3+1.66 372.8+21.48* 26.2+1.43
Methionine 84.3+5.07 9.7+0.61 109.6+£6.98* 7.7+0.54*
Isoleucine 233.5+10.48 21.8+1.17 246.7+£12.09 17.3+0.58%*
Leucine 482.3+£29.45 40.3+£2.27 470.7+24.93 29.6+1.78%*
Phenylalanine 268.3+14.21 25.0+1.24 317.9+£15.09%* 22.3+1.33
Total essential amino-acids 2236.0+61.76 208.4+8.25 2510.6+88.35* 176.2+6.43*
Nonessential amino acids

Asparaginic acid 576.4+29.79 53.742.07 592.0+37.58 41.642.54%*
Serine 253.4+12.89 23.6+£1.29 268.6+14.09 18.9+1.03*
Glutaminic acid 805.0+47.38 75.0+4.25 882.6+52.95 62.0+£3.28%*
Proline 208.7+7.28 19.4+1.23 246.7+12.08* 17.3+0.99
Glycine 263.4+13.07 24.5+1.34 268.6+14.25 18.94+0.9%*
Alanine 342.9+12.98 31.92.05 389.2+15.07* 27.3+1.78
Cyctine 54.7+£2.07 5.1£0.66 65.8+4.21* 4.6+0.48
Tyrosine 228.6+8.75 23.6+1.28 257.6+11.37 18.1+£0.93%**
Total nonessential amino-acids 2733.1+63.25 256.8+10.85 2971.0+78.36* 208.7+8.89**
Asparaginic acid 4923.4+137.81 465.2+19.95 5443.7+146.34* | 384.9425.23*
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Table 3

Amino acids concentration in ruminal content of cows under the feeding up of sunflower cake,
g*/l, (Mm, n=5)

Groups
Amino acids Control Experimental
Total | Free Total | Free
Essential amino acids
Lysine 192.2+13.90 17.2£1.05 237.9+£12.59* 16.3+1.13
Histidine 163.3+8.77 13.6+0.87 153.3+12.23 10.3+0.97%*
Arginine 216.249.28 22.6+4.67 248.5+10.44%* 20.1+2.33
Threonine 278.6+£12.23 24.9+3.70 296.1+16.10 22.04+2.40
Valine 206.6+12.44 24.0+1.15 227.4+15.73 20.9+1.61
Methionine 96.1+5.63 8.6+0.20 116.3+6.14* 8.0+0.16
Isoleucine 201.8+5.27 19.9+1.15 211.5+5.04 17.5+1.29
Leucine 485.2+14.0 41.242.01 544.7421.0* 33.1£2.42%
Phenylalanine 197.0+£3.08 20.8+0.98 211.5+3.46 18.6+0.76
Total essential amino-acids 2037.0+57.8 192.8+6.92 2247.2+69.10* 166.8+5.39
Nonessential amino acids

Asparaginic acid 451.6+10.02 52.1+2.53 502.4+18.01 39.9+3.96*
Serine 245.0+9.37 23.6+1.23 280.3+£12.15% 18.25+1.89*%
Glutaminic acid 807.1+27.1 76.6+3.03 877.8+39.09 62.0+4.11*
Proline 235.4+10.05 16.3+0.98 280.3+11.10%* 14.8+1.29
Glycine 345.9+26.2 30.8+1.68 359.6+£28.10 24.342.21%*
Alanine 437.2+12.98 38.1+4.9 481.2+13.41* 33.1+3.88
Cyctine 48.0+2.74 5.4+0.54 58.243.07* 5.3+0.39
Tyrosine 197.04+3.87 17.7+£2.03 211.5+6.34 15.6+£1.98
Total nonessential amino-acids 2767.2+79.49 260.6+11.93 3051.3+87.32* 213.3+8.49*
Asparaginic acid 4804.2+137.08 463.4+15.18 5298.5+146.28* 380.14£24.12%

in rumen proteins in their diet. This statement
is suggested by the considerable differences in
amino acid make-up of ruminal content of cows
under the feeding up of extruded fodder.

Greater amount of total amino-acids and
smaller amount of free amino-acids in ruminal
content of cows the feeding up of extruded rape-
seed meal, soybean meal and sunflower cake are
common for all experiments.

During all experiments, among total ami-
no-acids, the increase of lysine, arginine, methio-
nine, proline and cyctine concentration in rumen
contents of cows, that were fed with extruded
fodder, took place (P<0.05-0.01). Moreover, the
increase of valine, threonine, isoleucine, phenyl-
alanine and asparaginic acid in ruminal contents
of cows took place while the feeding up of rape-
seed meal (P<0.05-0.01). While using extruded
soybean meal in cows’ ration the level of valine,
threonine, phenylalanine and alanine in cows’
rumen contents was increasing (P<0.05). While
feeding cows with sunflower cake concentration
of leucine, serine and alanine in rumen content
was increasing as well.

Overall, total amount of amino acids in
ruminal content of cows was increasing under
the feeding up of the rapeseed meal, soybean
meal and sunflower cake by 9.8, 10.6 and 10.3 %
(P<0.05) respectively. These differences are de-
termined by higher concentration of essential
amino acids, the amount of which in rumen con-
tent of cows of experimental groups was higher
by 14.7,12.3 and 10.3 % (P<0.05-0.01). Such
differences in amino acid concentration in ru-
men content of cows of experimental groups
are determined by the decrease of proteolysis of
extruded supplements proteins and amino acids
degradability.

Feeding up cows with extruded rapeseed
meal, soybean meal and sunflower cake has also
influenced the concentration of free amino ac-
ids in rumen content. Particularly, while feeding
cows with rapeseed meal (7able 1), among free
essential amino acids, lower concentration of
histidine, arginine, methionine, leucine was es-
tablished (P<0.05) compared to cows that were
fed with non-extruded rapeseed meal. Among
nonessential amino acids in ruminal content
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of cows, less glutaminic acid and proline was
found during the research period (P<0.05).

It was determined (7able 2) that while
feeding up cows with extruded soybean meal in
their rumen content, among free essential amino
acids, less histidine, methionine, isoleucine and
leucine was found (P<0.05-0.01), among non-
essential amino-acids — less asparaginic and
glutaminic acids, serine, glycocoll and tyrosine
(P<0.05-0.001).

Cows which were fed with extruded sun-
flower cake have demonstrated that in their rumen
content there were less free essential amino ac-
ids — histidine and leucine (P<0.05), compared
to rumen content of cows that were fed with non-
extruded sunflower cake (7able 3). At the same
time, in nonessential amino acids profile, smaller
amounts of asparaginic and glutaminic acids, ser-
ine and glycine were found (P<0.05).

It should be noted that the concentra-
tion of practically all free amino acids in rumen
content was decreasing while feeding up cows
with extruded protein supplements, although
this was not always statistically reliable. As the
result, their level has decreased in the experi-
ment with rapeseed meal by 14.8 % (P<0.05),
with soybean meal — by 17.3 % (P<0.05), with
sunflower cake — by 18.0 % (P<0.05). Like in
the case of total amino acids, to the greater ex-
tent this applies to essential amino-acids.

Conclusions

Feeding cows with extruded high-pro-
tein fodder leads to the increase of amount of
total amino-acids in rumen content, especially
of essential amino acids — lysine, arginine and
methionine (P<0.05-0.01). While feeding up
cows with extruded rapeseed and soybean meal
amount of valine, threonine and phenylalanine
increases as well, while feeding with sunflower
cake — amount of leucine increases. Concentra-
tion of free amino acids decreases, mostly due to
the decrease in concentration of essential amino-
acids of histidine, methionine and leucine.

Perspectives for further research. Fur-
ther research should be carried using out to de-
termine methods of increasing the efficiency
of fodder proteins for milk synthesis.
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