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Mineralprémiksa ""Sapromin” ietekme uz baribas vielu sagremojamibu un
nobaroSanas 1pasSibam cakam
Influence of mineral-premix ""Sapromin’* on the digestibility of feed nutrients and
fattening performance of pigs

Lilija Degola, Janis Latvietis
LLU Dzivnieku édinasanas katedra
Department of Animal Nutrition, LLU

Kopsavilkums. Tris méneSu vecas Latvijas baltas Skirnes cikas tika izvélétas eksperimentam ar sakuma
dzivmasam 26,4; 26,3; 28,6 un 28,9 kg , attiecigi 1., 2., 3., un 4. grupas. Katra grupa sanéma mineralprémiksu
ka piedevu (1. - bez piedevas; 2. - 6,5% Sapromin; 3. - 6,5% Sapromin +0,1 % MEK CGAP; 4. - 6,5 %
Sapromin +0,1 % MEK CGAP+0,4 % SikolanTeho Vitan). Rezultati radija batiskas atSkirtbas ciku dzivmasas
pieaugumos starp 3. un 1.; 4. un 1. grupu (P<0.05, P<0.01). Baribas patérins 1 kg dztivmasas pieaugumam bija
mazaks par 15,2 % (2. gr.), 19,9 % (3. gr.) un 16 % (4. gr.) salidzinot ar kontroles (1.) grupu. Baribas vielu
sagremojamibas koeficienti neatSkiras batiski. Kautkermena raditaji arT neatSkiras batiski, lai gan cliku dzivmasas
pirms kauSanas atSkiras starp 1. un 3. gr. (P<0.05), ka arT starp 1. un 4. gr. (P<0.01), kas norada, ka mineralprémikss
neietekmé kautkermena iznakumu, tomér izédinot vienu paSu bez fermentu un vitaminu piedevam, tas uzradija
tendenci palielinat muskulacs laukumu par 8 cm2, samazinot speka biezumu pret 6/7 ribu par 4 mm. Morfologiskas
un biokimiskas asins analizes paradija, ka mineralprémiksa ieklauSana baribas devas neatstaj ietekmi uz ctiku
asins sastavu.

Atslégas vardi: nobarojamas ctkas, mineralelementi, mineralprémikss, sapropelis, kautkermena kvalitate,
asins sastavs.

Abstract. Three months old Latvia White breed pigs were chosen for experiments (Table 1). Average initial
weights were 26.4,26.3,28.6 and 28.9 kg in groups 1st, 2nd, 3rd and 4th, respectively (Table 2). Each experimental
group received mineralpremix as an additive (1st - without additive, 2nd - 6.5 % Sapromin, 3rd - 6.5 %
Sapromin + 0.1% MEK CGAP, 4th - 6.5 % Sapromin + 0.1% MEK-CGAP + 0.4 % SikolanTeho Vitan) (Table
1). The results showed a significant difference in liveweight gain between the control and third control and
fourth group pigs (P < 0.05, P< 0.01) but the difference was not significant between the rest of the groups. Feed
conversion was more effective for all trial groups: feed consumption for the increase of one kg live weight was
15.2 % (2nd group), 19.9 % (3rd group) and 16 % (4th group) less as compared to the control group (Table 3).
Coefficients of nutrients digestibility among groups do not differ significantly (Table 4).

Influence of the use of premix "Sapromin™ on the characteristics of carcass is shown in Table 5. The carcass
quality indices did not differ significantly between groups, although pig liveweights of the first and third group
before slaughtering were different (P < 0.05) as well as between the first and fourth group ( P <0.01), and with
this the difference of carcass weight was higher for the first and fourth group pigs (P<0.05). These results
indicate that the mineralpremix did not give great effect on carcass traits, but feeding mineralpremix alone
without ferments and vitamin preparations indicated to the tendency of the increase of dorsal muscle area in the
2nd group as compared to the control group for 8 cm2 and decrease the fat thickness toward the 6th/ 7th rib for
4 mm. Morphological and biochemical blood analysis (Table 6) gives evidence that the feeding of mineralpremix
"Sapromin" to slaughtering pigs did not cause changes in the basic ingredients of blood composition.

Key words: fattening pigs, trace elements, mineral premix, sapropel, carcass quality, blood composition.

levads Sapropela sastava ka galvenie mineralvielu

Meklgjot celus, ka palétinat majdzivnieku un putnu komponenti ir silikati, karbonati, fosfati un art dazadi
baribas devas, saglabajot to pilnvértibu baribas vielu ~ Mikroelementi: Fe, Cu, Mn, J. Br, B, Co un citi. Bez
nodro$inajuma zina, papildus pasu raZotajiem baribas ~ tam ta sastava ir arf ne mazak ka 11 vitaminu D, E, C,
lidzekliem nakas izmantot arf jaunus netradicionalus B grupas kompleksu, t.sk. BJ2 55-3500 p.g/kg, 16-178
baribas ITdzek]us un barfbas vielu avotus. mg/kg karotina un 1,6-7,5 mg/kg riboflavina

Viens no tadiem avotiem varétu bat ezeru  (AHAEPCOH, BuMmGa, 1968), organisko vielu komplekss
sapropelis, kurs satur dzivnieka organismam nozimigas ~ Pieder pie sekojosam grupam: udeni SkistoSas
mineralvielas, vitaminus, aminoskabes, huminvielas  Organiskas vielas 2,4-13 %, bitumi 5,5-17,3 %,
u.c. (ConpareHkos, 1976). hemiceluloze 5,2-9,9 %, celuloze 0,4-6,0 %, humin-

skabes 11,3-37,6 % (Duma, Dudinsch, Kaulinsch,
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Dzérve, 1993).

IzZavetu ezeru sapropeli dzivnieku édinasana saka
izmantot jau pirms vairdkiem gadu desmitiem.

Pédeja laika ar sapropeli ka piedevu majdzivnieku
baribai veikti eksperimenti Lietuva un Baltkrievija.
Baltkrievija izdaritie pétfjumi rada, ka ieklaujot
kombinétas spékbaribas baribas devas 1-2% izzavétu
sapropeli, par 5-8 % paaugstinas cuku augSanas
intensitate, samazinot bartbas patérinu par 3-4 %
(TlecTnc, 1997).

Lietuva Veterinaras akadémijas zinatnisko
eksperimentu rezultati liecinaja, ka sapropelapiedevas
paaugstindja ciku dzivmasas pieaugumu par 6,8 %,
saltidzinot ar kontroli, ka art samazinaja baribas
patérinu par 9,5 % (MyKyjieHeHe, MKKejieHac, 1993).

Latvijas Lauksaimniecibas universitates zinatnieku
grupa kop$ 1996. gada sadarbiba ar A/S "Dobele" uz
ezeru sapropela bazes izveidoja mineralprémiksu
"Sapromin", ko sékotnéji eksperimentéli parbaudija
broileru calu un ciku édinasana (Degola, Latvietis,
Andersons, 1997 ;Andersons, Latvietis, Degola, 1997;
Degola 1997). Lai dzilak un vispusigak novértétu
jaunas mineralpiedevas iedarbibu uz augoSu cioku
zootehniskajiem un biologiskajiem parametriem, més
organizéjam jaunu eksperimentu sériju, kombingjot
"Sapromin™ ar fermentu un vitaminu preparatiem.

Materials un metodes

Mineralvielu prémikss "Sapromin™ tika izgatavots
A/S Dobele uz dabiska produkta - Spigu ezera
sapropela bazes. Ta sastavs: sapropelis, trikalcija
fosfats, varama sals, mangana sulfats, cinka sulfats,
vara sulfats un kobalta hlorids.

1 kg prémiksa satur: 114 g Ca, 50 g P, 72 g Mg, 52
g Na, 89 S, 1560 mg Fe, 120 mg Cu, 780 mg Mn, 640
mg Zn, 20 mg Co, 5 mg J, 68 g kopproteina, 40 g
BEV, ap 2 mg karotina, 200 SV A vitamina, 5 mg E

vitamina, 2 mg B,, 1 mg B2, 60 gg B]2 vitamina.

PétTjumus veicam ar Latvijas baltas Skirnes cikam,
kas bija analogas péc vecuma (3 ménesi), dzivmasas
un izcelSanas. Tika nokomplektétas 4 cuku grupas, pa
14 dzivniekiem katra. Katra grupa atradas sava
aizgalda un sanéma noteiktajai grupai paredzéto
papildbaribu.

Izméginajuma ieklautas cikas ka pamatbaribu
sanéma kombinéto spékbaribu, ko izgatavoja lop-
baribas razoSanas uznémuma "Muasa" péc ieprieks
sastaditas receptes. Tas sastava bija 50 % miezi, 20 %
kviesi, 15 % kvieSu klijas, 10 % saulespuku spraukumi
un 5 % lopbaribas raugs.

IzédinaSanas normas sastadija atbilstoSi ciku
dzivmasai un vecumam, prognozéjot dzivmasas
pieaugumu 600-700 grami diennaktT.

Papildbaribas tika izédinatas iejauktas kombinétaja
spéekbariba sausa veida.

Eksperiments veikts péc noteiktas shémas
(1. tabula).

Dzivnieki sverti reizi ménest ar precizitati + 1 kg,
bariba uzskaitita ik dienas (x 0,1 kg). Dzivnieki édinati
2 reizes diena, bartbu norméjot péc sausnas daudzuma,
rékinot uz 100 kg dzivmasas. Péc dzivnieku noba-
roSanas (ITdz 93-105 kg) veikta to kontroles kauSana,
pa tris dzivniekiem no katras grupas, kautkermenu un
iek$&jo organu masas svérumi izdariti ar precizitati
+0,1 kg, bet speka biezuma mértjumi - £ 0,1 cm. No
katras grupas dzivniekiem eksperimenta pédéja
(3. ménesi) nonemti asins paraugi morfologiskas un
biokimiskas ainas noteikSanai. Analizes izdarija LLU
Veterinaraja klnika.

Eksperimenta 3. ménesT katras grupas 3 cikas tika
paklautas sagremojamibas izméginajumam.

Mineralvielu piedevu lietoSanas ekonomiskais
izdevigums tika aprékinats, ievérojot baribas
izlietojumu kilograma dzivmasas pieaugumam,

1. tabula / Table 1

Izméginajuma shéma
Trial scheme

Grupas numurs un nosaukums /
Group number and name

1. kontrole / Control

Baribas veids un piedevas / Sort of feed and mineral-premix dosage

Kombinéta spékbariba bez piedevas / Mixed feed without additive

Kombinéta spékbariba + 6,5 % mineralprémikss "Sapromin” no

2. izméginajuma/ 2nd trial

sausnes / Mixed feed + 6,5 % mineral-premix "Sapromin" from the

dry feed

Kombinéta spékbariba + 6,5 % mineralprémikss "Sapromin" + 0,1 %
fermentu preparats MEKCGAP no sausnes / Mixed feed + 6,5 %

3. izméginajuma / 3rd trial

mineral-premix "Sapromin™ + 0,1 % fermental preparationa MEK

CGAP from the dry feed

Kombinéta spékbariba + 6,5 % mineralprémikss "Sapromin™” + 0,1 %
fermentu preparats MEKCGAP + 0,4 % vitaminu preparats "Sikolan

4.izméginajuma / 4th trial

Teho Vitan™ no sausnes / Mixed feed + 6,5 % mineral-premix

"Sapromin" + 0,1 % fermental preparation MEK CGAP + 0,4 %
vitamins preparation "Sikolan Teho Vitan" from the dry feed
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piedevu un kombinétas spékbaribas cenu, kas
kombinétajai spékbaribai bija 0,14 Ls/kg, mineralvielu
prémiksam "Sapromin" 0,23 Ls/kg, "Sapromin" ar
fermentu MEK-CGAP 0,29 Ls/kg un "Sapromin" ar
fermentu un vitaminu preparatu 0,37 Ls/kg. Baribas
patérins 1 kg dzivmasas pieaugumam izteikts baribas
vienibas (1 kg kombinéta spékbariba - 1,00 b.v., 1 kg
"Sapromin" - 0,19 b.v.)

Rezultati

Mineralprémiksa "Sapromin" ietekme uz cuku
augSanas parametriem paradtta 2. tabula, kur redzams,
ka nobarojamo ciku augSanas intensitate izmé-

ginajuma grupas ir par 11,9 % (2. gr.), 12,2 % (4. gr.)
un 18,4 % (3. gr.) lielaka neka kontroles grupai.

Batiski atSkiras 3. un 4. grupu ciku dzivmasas
pieaugumi (P < 0,05, P <0.01 ), bet paréjas grupas s1
atSkiriba nebija batiska.

Baribas izmantoSana ievérojami efektiva bija visam
izmeéginajuma grupam (2., 3., 4. grupas) - attiecigi par
15,2 %, 19,8 % un 16 % mazaks baribas patérin3 1 kg
dzivmasas pieauguma neka kontroles grupai
(3. tabula).

Izméginajuma gatie rezultati paradija, ka bagatinot
baribas devu ar mineralprémiksu, iespéjams sasniegt
bekona dzivmasu (95 kg) par 12 (2. gr.), 22 (3. gr.) un

2. tabula/ Table 2

_____

Animal liveweight changes in 100 days of trial

Grupa/ Group
Raditaji x + S / Indicators 1. kontrole /
2. 3. 4.
Control
Vidéja dzivmasa izméginajuma sakuma, kg /
Average live weight at the beginning of the 26.4+ 0.40 26.3+0.61 28.6i0.89 28.9+1.18
trial, kg
Vidéja dztivmasa izméginajuma beigas, kg /
4.5+2. 1.3+3.57 7.4+£2.58**  94.1+3.32*
Average live weight at the end of the trial, kg 84.5+2.68 91.3+35 o 58
Dzivmasas pieaugums izmeg. laika, kg / 58.1i2.48  65.0i3.32  68.8+2.23**  65.2i2.64*
Live weight increase, kg
Videjais dzivmasas pieaugums diennaktl, g/ gy, g 650+33.2 688+22.3 652i26.4
Average daily live weight gain, g
1dzinaj 0
Saltdzinajums ar kontroles grupu, % / 100.0 111.9 118.4 112.2

Compared to the control group, %
*P < 0,05

3. tabula/ Table 3

Total feed intake and feed conversion efficiency (per pig in 100 days)

Raditaji / Indicators 1.
kg Ls

Kombin. spékbariba / Mixed Feed 2454  34.36

Mineralprémikss "Sapromin” /
Mineral-premix "Sapromin"
Fermenta preparats MEK-CGAP /
Enzyme MEK-CGAP
Vitaminu preparats "Sikolan Teho
Vitan" / Vitamins preparation
"Sikolan Teho Vitan™

Kopa/ Total
Baribas patérin$ 1 kg dzivmasas
pieaugumam / Consumption of feed
per kg live weight gain, kg
Salidzinajuma ar kontroles grupu, % /
Compared to the controle group, %

2454  34.36

4.22 0.59

100
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Grupa / Group

2 3. 4
kg Ls kg Ls kg Ls
2295 3213 229.2 32.09 2282 31.95
15.95 3.67  15.95 15.95
0.25 4.70 0.25 6.36
0.98
2325 3580 2322 36.79 2312 381
3.58 0.55 3.38 0.53 3.55 0.59
84.8 80.1 84.0
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16 (4. gr.) dienam atrak, saltidzingjuma ar kontroles
grupu.

.Baribas vielu sagremojamibas koeficienti starp
grupam batiski neatskiras (4. tabula), lai gan 2. grupai
tie ir nedaudz zemaki. Sis grupas cikas sanéma
prémiksu "Sapromin", kas saturéja mineralvielu
kompleksu, tai skaita sapropeli, kur§ saturéja SiO?
14 % no sausnes. Pédéjos gados noskaidrota mineral-
vielu elektrolitiska darbiba organisma fiziologisko
funkciju veik3anai. No visiem mineralelementiem
elektrolitiskas funkcijas nav tikai silicijam (Si); var
domat, ka tadél ir kavéta baribas vielu uzstkSanas
organisma (KjinileHKO, 1980).

Prémiksa "Sapromin™ izédinasanas ietekme uz
kautkermena raditajiem paradita 5. tabula.

Batiskas atSkiribas izradijas starp kontroles (1. gr.)
un 3. grupu ctku dztivmasam pirms kauSanas (P< 0,05),
ka art starp 1. grupu un 4. grupu (P<0,01). Tas
skaidrojams ar to, ka kontrolkau$anai tika nemti tikai
veprisi (clcinas atstajot vaislai), un 8o dzivnieku
dzivmasas bija augstakas par grupu vidéjiem

raditajiem. Lidz ar to arT kautkermena masas vairak
atSkiras 1. un 4. grupas cakam (P<0,05). Pargjos
raditajos batiskas atSkirtbas nebija, lai gan nobaro3Sanas
beigu posméa 3. un 4. grupu cukam notika diezgan
strauja dzlvmasas paaugstindSanas un speka biezums
pret 6/7 ribu So grupu cikam attiecigi par 4 mm un
1 mm lielaks neka kontroles grupai. To varétu skaidrot
ar prémiksa sastava ietilpstosa fermentu preparata
MEK-CGAP vispusigo iedarbibu uz baribas vielam.
Vismazakais speka biezums pret 6/7 ribu bija 2. grupas
ciokam, muskulacs laukums 2., 3. un 4. grupu cokam
saltdzinot ar kontroli lielaks par 8,19 un 4,7 cm2

Asins morfologiska un biokimiska aina atspogulota
6. tabula.

Saltdzinot iegatos radttajus ar literatdra pub-
licétajiem (péc Kudrjavceva, 1974), tad vidéja
hemoglobina satura vértiba cioku asinis ir 10,0 g %
(svarstibas no 9,0-11,0 g %). Ka redzams tabula,
analizéto cuku asints noteiktd hemoglobina satura
vidéjas vertibas ir par 2-4 g % augstakas par literatira
publicétajam. Eritrocitu skaits atbilst literatara

4. tabula/ Table 4

Baribas vielu sagremojamiba
Digestibility of nutrients

Sagremojamibas koeficients / Digestibility coefficient

Grupa / Grou ki
P P Proteins / Protein  Koptauki / Crude fat Kokskle_dra/ BEV / NFE
Crude fiber
1 (kontrole) / 705 + 1.84 75.2 +5.65 28.0 +2.04 905 + 1.15
(control)
2. 70.2+3.11 72.9 £2.51 21.4 + 1.99 89.4 £0.80
3. 77.2 £0.57 81.0 +2.73 28.0 + 1.59 88.1 £0.19
4. 75.1 £ 1.19 81.5 +5.58 26.3 + 1.20 89.8 + 1.16

5. tabula | Table 5

Mineralprémiksa ietekme uz kautkermena raditajiem
Influence of the mineral-premix on the carcass quality

Raditaji X + S / Indicators

(controls)
Dzivmasa pirms kau_sanas, kg / 93.4+0.70
Pre-slaughter weight, kg
Kautkermena _masa, kg / 63.7+ 49
Carcass weight, kg
Skinka masa, kg / Ham weight, kg 10.8+0.69
Speka blezqms pret 6/7 rlb.u, mm / 33+6.03
Backfat thickness at 6/7 rib, mm
Muskulacs laukums, cm? / Dorsal 29 02+2.40
muscle area, cm?
Aknu masa, kg / Liver, kg 1.5+£0.05
* P< 0.05
** P< (.01

1. (kontrole) /

Grupa / Group
2 3. 4

98.6+3.78 107.60.59* 108.3il.95**
63.9+0.85 72.3+1.28 74.1il.65*
10.0£0.10 12.1+0.41 11.3+0.13
29+3.48 37+1.20 34+0.58
37.0+£1.55 48.0+10.78 33.7£3.04
1.6+0.05 1.8+0.08* 1.8+0.10
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6. tabula/ Table 6

Asins morfologiska aina un biokimiskie radttaji vidéji pa grupam
Average blood biochemical and morfological indices per groups

Radttaji / Indicators

Hemoglobins, g % / Hemoglobin

Eritroctti, milj. mm3/
Number of erythrocytes mil, mm’3

Leikoctti, tokst, mm'3/ Leykocytes thous. mm?
Kopéjais Ca seruma, mg/% / Total calcium
Neorg. P seruma, mg/% / Phosphorus
Olbaltumvielas seruma, % / Plasma protein

Sarmu rezerves, mg/% / Alkaline reserve

Grupa / Group
1. 2. 3. 4,
12.4+2.400 14.7+£0.173 12.6i0.902 14.47i0.240
6.16+0.020 5.65+0.347 5.73i0.272 5.92i0.236
15.10U.100 12.20i0.954 12.00+1.559 13.63il.189
9.00+0.250 8.83+0.507 8.58i0.167 8.58i0.083
12.50il.106  12.40il.270 12.60i0.643 12.33i0.733
7.33+0.185 6.96+0.533 7.50i0.345 7.54i0.108
380+0.0 373i6.6 373i6.6 380i0.0

noradrtajam vértibam (6,0-7,5 milj. mm"3). LeikocTtu
skaits asints raksturo dzivnieka visparéjo veselibas
stavokli un tas atbilst normai ( 8,0-16,0 takst, mm'3).
ArT paréjos raditajos praktiski nav atSkiribu. Tas liecina,
ka mineralprémiksa "Sapromin" izédinasana no-
barojamam cikam neradija asins sastava izmainas.

Sledziens

1. Labakie augSanas radttaji masu eksperimentos
bija cOku grupai, kura sanéma mineralpiedevu
"Sapromin” kombinéjuma ar fermentu preparatu
MEK-CGAP. Saja grupa dzivmasas pieaugums bija par
18,4 % lielaks neka kontroles grupai. ArT 2. un 4. grupai
"Sapromin” veicindja dzivmasas pieauguma
intensitates kapindjumu attiecigi par 11,9 un 12,2 %
saltdzinajuma ar kontroles grupu.

2. Baribas patérins | kg dzivmasas pieaugumam
bija labaks visam izméginajuma grupam (2., 3., 4.
grupas): attiecigi par 15,2 %, 19,9 % un 16,0 % mazaks
neka kontroles grupai.

3. Baribas vielu sagremojamiba starp grupam
batiski neat3kiras, iznemot 2. grupu (nedaudz zemaka),
kam par iemeslu varéja bat silicija (Si) lielaka
daudzuma negativa ietekme uz bartbas vielu sagre-
moSanas procesu organisma (KjinpeHKO, 1980).

4. Mineralprémiksa "Sapromin" ieklauSana baribas
devas neietekméja ciku kautkermena vértéjuma
radttajus.

5. Eksperimenta laika coku saslim$anas gadijumi
netika konstatéti. Novérojumi par ciku izturéSanos un
arT asins morfologiskie un biokimiskie izmeklgjumi
liecina, ka eksperimenta laikd cukas bija kliski
veselas.

6. Mineralvielu prémiksa un fermentu preparata
piedevas sadardzina baribas devu un izédinasanas
izmaksas. Tomér kopéjas cuku nobaroSanas izmaksas
izméginajuma grupas samazinajas, jo sakara ar
lielakiem dzivmasas pieaugumiem ciku nobaro$anas
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laiks 1Tdz bekona kondicijai salidzinot ar kontroles
grupu saisinas par 12-22 dienam.
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