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Abstract

The concentrations of amino acids in sow’s dolos were determined. Colostrum samples were mitketiand
from 6 Large white sows. First colostrum sampleemailked immediately after birth of first pigletext samples
were milked every hour for 12 hours. After lyopsdiion, mineralized samples of colostrum were amalyfor
amino-acids concentration. At the time of birthfioét piglet leucine (54.97+6.669.Kgof DM — dry matter) and
lysine (43.3245.099.k§ of DM) were the essential amino acids with thehbig content. The nonessential amino
acids with the highest content in colostrum samglethe time of birth of first piglet were glutamacid
(85.80+9.66g.kg of DM) and proline (57.62+6.41g.kgof DM). During first hour from birth of first pigits the
content of all amino acids increased in averagé.@y% (minimum 2.12% cysteine, maximum 10.44% \&lin
Than up to 1% hour after birth of first piglet the content of amino acids decreased in average by -17.08%
(minimum -11.48% proline, maximum -23.94% cystein&) the 13" hour after birth of first piglet the essential
amino acids with the highest content were leuc#e1(9+13.06g.kg of DM) and lysine (37.72+11.18g.Kgf DM)
and the nonessential amino acids with the highasteat were glutamic acid (75.77+18.36¢ kg DM) and proline
(51.00+10.43g.kg of DM). In all sampling periods, methionine has tbwest concentration (time of birth of first
piglet 11.45+0.43g.K§ of DM; 12" hour after birth of first piglet 10.04+1.90g:k@f DM). These results confirm,
that changes of amino acids in sow’s colostrumrdufirst 12 hours of lactation are marked. We caadg, that
piglets born in different time after birth of firgiglet ingest colostrum with different content apabportion of

amino acids.

Key words: sow, colostrum, amino acids

First milk from mammary gland of mammalian
female is colostrum. It is produced in time near to
beginning of farrowing and in first days of lactsti
Colostrum is the first nutrition for mammalian aisd
irreplaceable feed mainly for farm animals (Galtk e
al., 2011; Samanc et al., 2013). Chemical composition
and quality of colostrum have a great influence on
pigs’ lifetime productivity and pre-weaning mortgli
In today’'s intensive keeping condition pre-weaning
period is the most sensitive and the highest los§es
piglets are in that period of production. Qualitly o
colostrum is the factor which has an influence tom t
decrease of that mortality (Budimir et al., 2014).
Changes of quality and quantity of colostrum and
milk are affected by many factors (Miluchova et al.
2014; Trakovickd et al., 2013; Sevéik et al., 2011)
Colostrum is complex biological system, wherein
colostrum-components are presented in different
proportion. Colostrum from different mammalian was
assayed (Kr&mar, 2003) as well as it was assayed for
different nutrients or properties (Farmer, 2015;
Kielland et al., 2015; HanuSovsky, 2014, Rolinec et
al., 2012). There are a lot of studies describing
concentration of amino acids in sow’s colostrum and
milk. Dunshea et al. (2005) determined concentratio
of amino acids at mid and late stage of lactation;
Dourmad et al. (1998) at 3, 7, 15 and 22 dfay
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lactation; Daza et al. (2004) at 5, 12, 19 and 26 day of
lactation; Elliott et al. (1971) obtained only one
sample of colostrum within 12 hours after farrowing;

and Csap6 et al. (1996) determined amino acids
concentration in sows colostrum at 0, 8-14, 20428,
52, 68-76 hours after parturition. However,
information about development and concentration of
amino acids in colostrum of sows during first 12its0
after beginning of farrowing are missing. Exacihgtf
hours of piglet life are the most important for\gual.

The aim of this study was to analyzed the develaopme
of amino acids concentration in sows colostrumreyri
first 12 hours after birth of first piglet.

Material and Methods

Colostrum samples used for determination of amin
acids concentration were gained from six Large evhit
sows. Colostrum samples were milked per hand during
suckling (without oxytocin injection) at these
sampling times: 0 = immediately after birth of firs
piglet, next samples were milked every hour from
birth of first piglet till 12" hour after birth of first
piglet. From each sow we had together 13 colostrum
samples. Each sample consist from colostrum m of
to 4 glands. Colostrum samples were freeze dried
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homogenized and analyzed for amino acids
concentration using amino acid analyzer AAA 400
(Ingos, Prague). Colostrum samples for determinatio
of amino acids were first hydrolysed by the acalicl
oxidative hydrolysis. Then were analysed by HPLC
with post column ninhydrine derivatisation (AAA
400). Dry matter (DM) content of the colostrum
samples were determined after pre drying (freeze
drying) and then by oven drying at 103°C for 4 tsour
Determination of DM and amino acids concentration
in colostrum samples were realised at the Laboyator
of Quality and Nutritive Value of Feeds (Slovak
University of Agriculture in Nitra). Sows used ihig
experiment were housed at the University farm. Ltd.
Kolitiany, farm Zirany. The experimental sows has
farrowed before this experiment 2.33 times in agera
One week before parturition and during lactatiowso
were fed with a commercial lactation feed. Sowsewer
housed in individual farrowing crates. The results
were statistically analyzed by one-way ANOVA, the
differences in average mean of amino acid
concentration between different sampling times were
tested with Turkey’s Studentized Range (HSD) Test
(SAS system 9.1, SAS Institute Inc.).

Results and Discussion

Concentration of amino acids in sow’s colostrigm
expressed in 100% dry matter (DM) of colostrum.
Table 1 shows development of colostrum dry matter a
times of colostrum milking.

The development of amino acids concentration in
sow’s colostrum during first 12 hours after birth o
first piglet is shown in Table 2. The average total
content of the 17 considered amino acids of sow’s
colostrum at birth of first piglet was 583.64g-kgf
DM. During the first hour after birth of first pigi
increased total content of amino acids to 624.867.
of DM and later decreased to 489.62 ¢.kagf DM
(12" hour after birth of first piglet). Similar with
increase of total amino acids of colostrum duriingt f
hour after birth of first piglet, in the same time,
concentration of all the considered amino acids
increased. At the time of birth of first piglet @oe
and lysine were the essential amino acids andrgiata
acid and proline were the nonessential amino acids
with the highest content. At the 1Rour after birth of
first piglet the essential amino acids with thehigt
content were leucine and lysine and the nonessentia
amino acids with the highest content were glutamic
acid and proline. In all sampling periods, methieni
has the lowest concentration from all considereii@am
acids. Comparing the values found %td 12" hour after
birth of first piglet with those found at time oirtn of
first piglet (= 100%), we came to the following
conclusions: From®ito 4" hour were concentrations
of almost all amino acids higher that they weréraé
of birth of first piglet (except cysteine). Af"éhour
after birth of first piglet almost all amino acids
sow'’s colostrum had lower concentration than they
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had at time of birth of first piglet (except isotéue
and glutamic acid). Amino acids expressed as a
proportion of lysine (lysine=100) at time of birtf
first piglet: lysine 100.0, methionine 26.4, threwn
76.5, leucine 126.9, isoleucine 44.7, histidine735.
arginine 74.6, valine 78.1, phenylalanine 58.0,
tyrosine 59.8, glycine 44.6, alanine 58.1, serifes3
proline 133.0, cysteine 35.5, aspartic acid 111.1,
glutamic acid 198.1. At"8 hour from birth of first
piglet the proportion of amino acids expressed of
lysine was: lysine 100.0, methionine 26.3, threenin
76.1, leucine 128.7, isoleucine 45.9, histidine835.
arginine 73.9, valine 79.7, phenylalanine 57.7,
tyrosine 59.3, glycine 44.4, alanine 57.4, seribe98
proline 136.0, cysteine 33.3, aspartic acid 111.8,
glutamic acid 205.2. At the T2hour after birth of first
piglet proportion of amino acids expressed of lgsin
was: lysine 100.0, methionine 26.6, threonine 69.4,
leucine 122.5, isoleucine 45.0, histidine 32.7jrang
74.1, valine 73.0, phenylalanine 53.5, tyrosine4p4.
glycine 41.8, alanine 53.4, serine 78.4, proliné.23
cysteine 30.8, aspartic acid 106.1, glutamic acid
200.9. In the time from birth of first piglet tiL2"
hour after birth of first piglet the concentratiohall
amino acids in sows colostrum decreased: lysine by
12.9%, methionine by -12.3%, threonine by -20.9%,
leucine by -16.0%, isoleucine by -12.2%, histidine
-20.3%, arginine by -13.4%, valine by -18.5%,
phenylalanine by -19.6%, tyrosine by -20.7%, glgcin
by -18.4%, alanine by -20.0%, serine by -21.1%,
proline by -11.5%, cysteine by -23.9%, aspartiadaci
by -16.8%, glutamic acid by -11.7%. However, this
decrease of all amino acids was not significant
(P>0.05), except decrease of phenylalanine between
1% to 10" hour after birth of first piglet @0.05).
Sows reproductive performance is determined by
number of weaned piglets (Nevrkla et al., 2014) and
therefore is correct nutrition of piglets very innfzont.

As it was mentioned above, authors researched sows
colostrum and milk determined amino acid content in
different times of lactation with following results
Csapo et al. (1996) published decrease of amirdsaci
during change of colostrum to milk. Elliott et al.
(1971) in their experiment with different contert o
protein in sow’s diet found generally greater amino
acid content in defatted colostrum than in defatted
milk. Similar Dunshea et al. (2005) found higher
content of amino acids at mid stage of sow’s lamtat
than at late stage of lactation. This statementsirco
effect of lactation stage on concentration of amino
acids in sow’s milk. Based on our results, we can s
that generally in colostrum the content of aminmisic

is during first 4 hours after birth of first piglaigher
than it was at time of birth of first piglet andethafter

6™ hour the content of amino acids decreased. These
changed the proportion of amino acids in sows
colostrum expressed as a proportion of lysine ectnte
We could say, that piglets born in different tinfeea
birth of first piglet ingest colostrum with diffene
content and proportion of amino acids.
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Table 1. Dry matter (DM) content of sow’s colostruthiring sampling period (%)

Hour from birth of first piglet

O+ 1St 2nd 3rd 4th 5th 6th 7th 8th 9th 1 Oth 1 1th 1 2th
DM’ 21.5 22.0 22.5 22.6 21.8 20.6 20.5 22.1 20.0 21.0 19.7 19.7 18.1
+1.9 +2.6 +2.3 +2.0 +2.0 +1.8 +2.2 +2.8 +2.7 +2.9 +2.2 +2.7 +3.3
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Table 2. Effect of time from beginning of farrowingn colostrum amino acids concentration (g-kgf DM)

Houwr from hirth of first piglet

Amino acid’

0o 15 il 3ol 4th £th oih “rth gth gth 10th 11th 12th
Lysing 4332 i 66 4575 4535 45 .48 4415 4232 44.23 38R0 4037 3823 36.71 3172
45.09 42 B £3.03 L2179 E3.15 E5.52 ET. 36 ET.08 ET.83 LT, 22 0 58 10598 k118
Methionine I1.45 | 2.06 11.95 12.15 11.71 183 [1.14 1094 1010 1075 295 Q.94 1004
H .43 H).TT H) .80 H1.26 +0.84 0,97 4151 +1.20 +1.12 1 .07 41 .50 2 18 41 S0
Threonine 33.014 3584 3508 34.51 34.53 3308 32.23 33.13 2863 2003 2763 25.09 26.20
505 4291 A2 BT EL5T 12 R85 297 E5.85 k2.0 0,34 +2 48 +7.29 +T.42 49,15
Leucine 5407 5804 5TE] 5703 5733 5714 Se} T 5543 4903 51.23 &8 .00 A 101 g, 19
(.66 +2.T0 4368 E3. 16 kel 00 £S5 58 L 54 H0.65 155 | 583 EL0 G L1183 Ll 306
[golencine 1935 2131 20,80 2049 2069 2057 1945 20010 |78 861 17.51 695 [ G555
1 .T0 kL. 16 £l .35 EL.aT Ll .38 £33 E3. 10 L300 13,12 302 £3 .68 +4 .07 4 38
Histidine | 5 .48 [5.39 16,00 16,04 15.90 15.79 15.1G 15.52 13.57 14.35 13.27 12 .44 12.33
+2 37 H1 BT )87 H) 98 k] il L]l 83 12,90 k] .44 L2 G5 k| .38 +3.12 3,19 3 .60
.-'-‘I.rgin ine 3230 35.15 34.47 I3RT 3402 3317 3127 2RIl 28 K0 2050 2841 26.51 2796
+£5.14 +3.02 3,40 £2.95 k2.4 1 £3.8] E5.24 ES.20 5,80 +5.09 ET.00 +T.20 .30
Valine 3382 3735 3642 3558 3602 3582 3372 3476 3031 31 .49 20 58 27054 2755
466 1208 L2 85 4229 2 54 +3.14 +5.62 4 02 0,13 A3 4 +T.37 LT .00 15 .50
Fhenvlalanine  25.11 20 408 2571 250606 2560 2537 24,40 24806 21.73 2285 [9.168 20106 2019
+3.21 +1.76 +1.57 4121 +2.01 4228 44,20 +1 .06 44 30 4176 4 00 4505 G 28
Tyrosine 2589 27.39 26,87 26.49 26.49 26.32 25.11 2595 2251 23.60 2194 2042 20.53
+3 .80 +1.51 +1.36 -+ .94 +2.00 " S i) +4 59 +2 31 +4 TT Ll 8T +5.49 1528 45 .54
('Ilj,f cine 1931 20.50 20015 1980 | 58O 19 el | 8.80 1541 1704 1727 lo.52 1 5.48 1575
+3.19 +1.93 +1.75 H)LER +1.53 41 .20 +2.94 .59 +3.19 107 +3 .83 +3.67 4+ BT
Alanine 25107 2662 2603 2586 2577 2545 2429 2504 2108 2270 2116 1991 2014
E3 50 L2 13 L] .90 L1321 £2.12 L2 3T 416G L2 .47 4 30 2 2T L5223 4547 LG 3T
Qerne 37.50 F9E5 3006 38 EH 3855 3614 3637 3T.14 3245 34.03 3151 29.55 29.59
4583 4304 4268 +1.39 +2 89 £3.38 4038 +2.44 40,71 260 +T.94 8] ] 9. 7T
Proline 5762 G100 G062 0,50 G003 a0 ,42 57.58 5080 5447 5506 5338 50 .48 5100
4641 44} 4l 4380 k4 .04 E2.97 b33 ET. T2 5.4 | T .89 HR 92 k1118 1101 L1043
Cy steine 1530 |5.02 1524 1533 |5.08 | 5.00 l.10 14.30 |2.55 | 283 [2.20 [1.35 L1054
E2. 10 Ll 38 L. T 40,099 41,58 4116 42,52 +1.25 42,74 H198 327 £3.53 +3 .58
Aspartic acid 812 S0.TH 5022 4975 49,74 49 56 4730 g 22 42 89 4475 0 89 3930 001
15 .84 43 .44 43,29 £2.23 E3.60 k85 ET.G0 4 .30 15 .06 +5.39 0 50 +0 000 il 18T

Glutamic acid 8580 9205 91.00 91.21 91.26 90.51 Bi6.85 a7.24 T9.01 52,00 672 T75.59 1577
GG E5.38 E5.63 465,95 4820 45 80 +13.21 4880 +11.73 1009 EL5.20 £ T7.29 L8306

(2) 9702 ‘0T ‘'ONIA33™9 OId NI HOHVYAS3H

"Concentration of amino acid is expressed as mean of six colostrum samples = standard deviation; *Time of birth of first piglet; Within rows, means with different
superscript are significantly different (P<0.05).




