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PETIJUMU PRIEKSMETS UN PROBLEMAS
AKTUALITATE

Eiropas un Latvijas lauksaimnieciba ciikkopibas nozare ienem
nozimigu vietu. Tas galvenais uzdevums nodroSinat iedzivotdjus ar
kvalitativu, konkurétspgjigu produkciju. Lai to sasniegt, japazemina
produkcijas pasizmaksa, tadejadi veicinot ciikkopibas nozares stabilizaciju un
konkurences palielinasanu gan viet&ja, gan Eiropas tirgi.

Pedgjos gados cukkopibas nozare nonakusi kritiska situacija. To
ietekm& negativas ciikgalas tirgus tendences, tas ir augstas graudu cenas,
eksporta ierobezojumi, resursu izmaksu palielinaSanas, inflacija, ka art citi
faktori. Augsto lopbaribas cenu dél nozare kliist arvien nerentablaka, ar katru
gadu Latvija samazinas ctuku skaits. Viena no alternativam ir mekl&t jaunas,
viet€jos apstaklos iegiitas, baribas piedevas, kas veicinatu ekonomiskaku
izmantot lopbaribas izmantoSanu.

Saja aspekta arzemés, lai uzlabotu baribas sagremojamibu ciiku
produktivitati un galas kvalitati, plasi p&ta un pielieto ciiku &dinasana baribas
maisfjumus, kuros ieklauj dazada sastava fitopiedevas un organisko skabju
piedevas.

Fitopiedevas satur dabigos bioaktivo vielu kompleksus: biovitaminus
un provitaminus, biogénas mineralvielas, fitosterinus, fitohormonus,
biopigmentus, fitoncidus, pektinvielas, miecvielas, rtgtvielas, organiskas
skabes un citas vielas. Dabiskas bioaktivas vielas sekm& vielmainas procesu
norises cliku organisma un rezultdta paaugstinas bariba esoSo vielu
sagremojamiba, ciiku produktivitate, kautkermenu un muskulaudu kvalitate.

No fitopiedevas sastava eso$am biologiski aktivam vielam butiska
ietekme uz ciiku organismu ir antioksidantiem, taja skaita karotinoidiem un
flavonoidiem, vitaminiem, mineralvielam, &teriskam el]lam un citam vielam.
Viens no karotionidu darbibas mehanismiem ir pasargat E vitamina
noardiSanu dzivnieku organisma. E vitamins novér§ dazadu slimibu riska
faktorus, uzlabo dzivnieku rezistenci, aizsarga taukskabes, vitaminus un citas
vielas pret oksidativo radikalu ietekmi, ka ari sekm& holesterina Iimena
samazinasanos asinis. Tam ir pretickaisuma un v&za Stnu veidoSanos
nomacosa iedarbiba (Abbey 1995; Hylands, Poulev, 1995 (Harbone, Willims
2000; Nemeth, Piskula 2007; Ross, Kasum, 2002).

Daudzu zinatnisko pétljumu rezultati liecina, ka organisko skabju
piedevam ir antimikrobialas un antifungicidas 1pasibas. Organisko skabju
piedevu pievienoSana ciku baribai nodroSina to pret pelg§jumu un citu
mikroorganismu iedarbibu, taja labak saglabajas baribas vielas, tiek noveérsta
papildu mikotoksinu veido$anas. Iz&dinot cikam organisko skabju saturoSu
baribu samazinas zarnu trakta vides pH limenis, aktiviz€jas pepsins, mainas
mikrofloras fons un labak tick sagremotas bariba esosas vielas. Tas savukart
netie§i mazina caurejas izcelSanas varbiitibu, jo skabes kavé patogéno
bakteriju augSanu un vairoSanos gremosSanas trakta, rezultata palielinas
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dzivmasas pieaugums. Bet galvenais samazinas vajadziba péc citu
terapeitisku Iidzeklu lietoSanas augSanas intensitates un rezistences
uzlabosanai. Tiek sekméta bariba esoSo vielu sagremojamiba, izmantojamiba
un samazinas baribas patérin$ produkcijas vienibas razoSanai (Ositis, 2003;
Dibner, 2004; Franco et.al., 2005).

Latvija maz pétitas fitopiedevas no viet€jiem augiem un nav veikti
pétijumi par fitopiedevu un organisko skabju ietekmi uz kautkermenu un
galas kvalitati.

Lidz ar to salidzinosi izvertéja un noskaidroja, kas biitu efektivak
ieklaut ciiku baribas sastava - jauna izstradata fitopiedeva vai organisko
skabju piedeva, vai to komplekss.

Pétijjumu meérkis, uzdevumi un novitate
Pétijumu merkis

Izstradat vietgjiem apstakliem piemé&rotu jauna sastava fitopiedevu un
kompleksa ar organisko skabju piedevu, izvertet to ietekmi uz nobarojamo
ciiku produktivitates Itmeni un produkcijas kvalitati.

Pétijumu uzdevumi

No vietgjiem augiem izstradat jaunu fitopiedevas sastavu un izvertét
tas pielietoSanas ietekmi uz nobarojamo ciiku gremosanas trakta mikrofloru,
produktivitati un produkcijas kvalitati.

Izpetit organisko skabju piedevas ietekmi uz nobarojamo cuku
gremosanas trakta mikrofloru, produktivitati un produkcijas kvalitati.

Salidzinat fitopiedevas un organisko skabju saturo$a kompleksa
pielietoSanas ietekmi uz nobarojamo ciilku gremoSanas trakta mikrofloru,
produktivitati un produkcijas kvalitati.

Pétijumu novitate

Izstradata un izpétita jauna sastava fitopiedeva, kas satur arstniecibas
augus. Jauna sastava fitopiedevas pielietoSana ciku @&dinasana pozitivi
ietekm&ja gremosSanas trakta mikrofloras profilu un skaitu, sekmgja
nobarojamo ctiku produktivitati, uzlaboja produkcijas kvalitati.

Izvertéta jaunas izstradatas fitopiedevas un organisko skabju piedevas
pielietosanas kompleksa ietekme uz nobarojamo ciiku gremoSanas trakta
mikrofloru, produktivitati un produkcijas kvalitati.
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IZMEGINAJUMA APSTAKILI UN METODES

[zméginajumu veik$anai nobarojamo ciiku &dinasanai;

- izstradajam un parbaudijam jauna sastava fitopiedevu, kuru
izveidojam no vietgjos apstaklos augoso arstniecibas augu sastavdalam. Tas
sastava ieklavam 25% marsila Thymus vulgaris L. lapas, 25% natres Urtica
Dioica L lapas, 25% ozolu mizas Quercus Robur, 25% melisas Melissa
officinalis L lapas. Zavétu augu dalas samalam un samaisijam sausas pulvera
formas fitopiedeva. Fitopiedevas mineralvielu un karotina saturs uzradits 1.
tabula.

1. tabula
Fitopiedevas un tas sastava ietilpstoSo drogu mineralvielu un karotina
saturs

Raditaji Var$ Delzs | Mangans | Cinks | Magnijs | Karotins
mg/kg | mg/kg mg/kg mg/kg | mgkg mg/kg

Fitopiedeva | 2.56 88.76 59.59 2.22 45.43 69.89

Natre 2.28 120.2 52.11 2.34 49.26 119.73
Marsils 2.88 28.27 50.31 242 41.26 89.18
Melisa 2.33 19.45 75.15 2.23 42.47 33.87
Ozolmizas 1.65 32.40 8.91 2.09 60.59 4.29

- izvertgjam organisko skabju piedevu LonACID Pigs Citrate (LNB)
Code 52, razotaj firma LNB International Feed BV Holande, kuras sastava
ietilpa skudrskabe, etikskabe, citronskabe, fosforskabe un kalcijs. Salidzinosi
izvertgja fitopiedevas un organisko skabju piedevas saturosu kompleksu.

P&tfjumu mérka un uzdevumu izpildei noorganizgjam tris &dinasanas
izméginajums zemnieku saimniecibas ,,Gundegas” (Rigas rajons), AS
,»Cirmas bekons” (Ludzas rajons), zemnieku saimniecibas ,Pakalni”
(Kraslavas rajons) nobarojamo ctiku novietnés. Izméginajumu veicam laika
posma no 2004. gada septembra lidz 2006.gada oktobrim.

Biokimiskos un mikrobiologiskos izmeklgjumus veicam Latvijas
Lauksaimniecibas  universitates  agentiras  ”Biotehnologijas  un
Veterinarmedicinas zinatniska institiita ,,Sigra” biokimijas un mikrobiologijas
zinatniskaja laboratorija (LATAK reg. Nr. LATAK-T-038-06-99-A) péc
standarta LVS EN ISO/IEC17025-2005 metodém. Visas analizes veicam péc
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atbilstosiem akreditetiem ISO standartiem. Kautkermenu kvalitate izvertgjam
Cesu galas kombinata ,,Ruks” un zemnieku saimniecibas ,,Pakalni” dzivnieku
kautuves.

Dzivnieku izvele, komplektéSana un
izméginajuma shémas

Visos izmégindjumos nobarojamo ciku grupu komplekté$ana notika
saskana ar standarta metodika noraditajam un vispar pienemtajam prasibam
(Ovsjanikov, 1976; Viktorov 1991).

AS ,Cirmas bekons” ciku novietné veicam 1. izm€ginajumu, lai
noteiktu organisko skabju piedevu ietekmi uz cuku produktivitati un
produkcijas kvalitati. Tika nokomplektétas divas dzivnieku grupas, kontroles
grupa un izmégindjuma grupa, kas bija analogas péc vecuma, dzimuma
struktiiras, dzivmasas un izcelSanas.

2. tabula
Organisko skabju piedevas ietekmes izpéte nobarojamo ciiku édinasana
(1. izméginajuma shéma)

Grupas Nr. | Dzivnieku | Edina8anas programma dazados vecuma
nosaukums | skaits periodos
grupa 30-60 dienas 60-130 130-160 dienas
dienas

1. 50 Pilnvertiga PB PB

kontroles bariba bez
piedevas (PB)

2. izm. 50 PB + 0.6% | PB+ 0.4% | PB+0.3%
organisko organisko | organisko
skabju piedeva | skabju skabju piedeva

piedeva

Izméginajuma izmantojam JorksirasxLandrases krustojumu ctikas.
Katra grupa ieklavam 50 dzivniekus no atSkirSanas 30 dienu vecuma lidz
nobaro$anas perioda beigam, tas ir 1idz 160 dienu vecumam. Izm&ginajumu
veicam péc noraditas shémas (2. tab.).

Lai izvertetu izstradatas fitopiedevas ietekmi atbilstosi izvirzitajiem
uzdevumiem Rigas rajona zemnieku saimniecibas “Gundegas” ciiku novietné
nokomplekt&jam divas nobarojamo ctuku grupas (2. izméginajums).




3. tabula

Fitopiedevas ietekmes izpéte nobarojamo ciiku €dinasana

(2. izméginajuma shéma)

Grupas Nr. | Dzivnieku Edinasanas programma vecuma periodos
Nosaukums | skaits 42-78 dienas 78-114 114-170
grupa dienas dienas
1. kontroles 15 Pilnvertiga PB PB
bariba bez
piedevas (PB)
2. izm. 15 PB + 1% PB + 0.5% PB + 0.5%
fitopiedeva fitopiedeva fitopiedeva
4. tabula

Fitopiedevas, organisko skabju un to kompleksa efektivitates izpéte
nobarojamo ciiku édinasana (3. izméginajuma shéma)

Grupas Nr. | Dzivnieku Edinasanas programma vecuma periodos
nosaukums skaits .
grupa 42-78 dienas 78-1 14 11.4-170
dienas dienas
1. 15 Pilnvertiga PB PB
kontroles bariba bez
piedevas (PB)
2.izm. 15 PB + 0.6% PB + 0.4% PB + 0.3%
organisko organisko organisko
skabju piedeva | skabju skabju
piedeva piedeva
3. izm. 15 PB + 1% PB + 0.5% PB +0.5%
fitopiedeva fitopiedeva fitopiedeva
4. izm. 15 PB + 1% PB + 0.5% PB + 0.5%

fitopiedeva +
0.6 %
organisko
skabju piedeva

fitopiedeva +
0.4%
organisko
skabju
piedeva

fitopiedeva +
0.3%
organisko
skabju
piedeva

Katra grupa ieklavam 15 JorkSirasxLandrases krustojumu ctkas no
atSkirSanas 42 dienu vecus lidz nobarosanas perioda beigam, tas ir, Iidz 170
dienu vecumam. P&tTjumu veicam péc 3. tabula noraditas shémas.

3. izm@ginajumu veicam zemnieku saimniecibas ,Pakalni” ctku

novietné

Kraslavas

rajons.
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fitopiedevas un organisko skabju un fitopiedevas kompleksa ietekmi
atbilstos$i izvirzitajiem uzdevumiem nokomplektgjot Cetras analogas
nobarojamo ciiku grupas.

Izméginajuma izmantojam Landrases $kirnes ciikas no atSkirSanas 42
dienu vecuma Iidz nobaro$anas perioda beigam, tas ir, lidz 170 dienu
vecumam. Cukam izédinajam pilnvertigu baribu. Izméginajuma grupas
dzivnieki papildus sapéma organisko skabju piedevu, fitopiedevu un
organisko skabju piedevu un fitopiedevu ( 4. tabula).

Visi grupu ciikas turéjam novietnes vienados apstaklos, tas tika edinati
ar pilnvertigu sabalansétu baribu atbilstosi vecumam un dzivmasai.

Datu uzskaite, analizéSanas metodes

Nobarojamo ciiku produktivitati novértgjam AS ,,Cirmas bekons”
saistiba ar tehnologisko procesu, péc dzivmasas pieauguma, dzivmasas
dinamikas, sverot katru ciku individuali uzsakot izméginajumu, péc
at8kirSanas 30dienu vecuma , ka ari 60, 130, 160 dienu vecuma.

Patéréto baribas daudzumu uzskaitijam visa izméginajuma perioda pa
grupam , to sverot pie baribas uzpildiSanas (no 30 lidz 160 dienu vecumam).

Zemnieku saimniecibas ,,Pakalni” un ,,Gundegas” bija atskirigs
razoSanas tehnologijas plans, salidzinot ar AS ,,Cirmas bekons”. Sajas
saimniecibas sivéni tika atSkirti 42 dienu vecuma, lidz ar to ciiku
produktivitati novert€jam péc dzivmasas, dzivmasas pieauguma dinamikas,
tas sverot individuali 42, 78, 114 un 170 dienu vecuma.

Patéréto baribas daudzumu uzskaitjam pa grupam vidgji
izm&ginajuma perioda no 42 1idz 170 dienu vecumam.

Izmantojot izm&gingjumu laika iegltos sveéruma rezultatus,
salidzinajam un aprékinajam sekojosSus raditajus:

vid&jo dzivmasas pieaugumu diennakti, rekinot vid€ji uz vienu ciiku,

baribas patérinu, konversiju, rékinot videji uz vienu ciiku,

realizacijas dzivmasu, kautkermena masu.

TesteSanai paredzetajam ciikam pe&c kausanas fiks€jama liemena masa
un muskulaudu procentuala sastava noteikSanai kautkermeni, p€&c SEUROP
klasifikacijas, papildus izdarfjam mérijumus ar introskopu Optical Probe..

Péc 24 stundu atdzes€Sanas kautkermena kreisaja pusité aiz pedgjas
ribas veicam garaka jostas muskula (m. longissimus lumborum)
Sk€rsgriezumu, izmérjjam ta laukumu un nopnémam galas paraugus
bioktmiskam analizém.

Muskulaudu (m. longissimus lumborum) kvalitati novertéjam péc:

ktmiska sastava (sausnas, kopproteina, aminoskabém - oksiprolina un
triptofana un to attiecibam, koptaukiem, fosfora, kalcija un holesterina), pH
Iimena, tdens noturibas koeficienta.
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Udens noturibas kapacitati (water holding capacity) noteicim ar
filtrpapira metodi.

Kopgjo olbaltumu noteicam asins seruma péc refraktometrijas
metodes.

Zarnu tarkta mikrofloru analiz€jam 60 vai 78, un 160 vai 170 dienu
vecuma.

Noteicam

Kopgjo mezofilo aerobo un fakultativi anaerobo mikroorganismu
KVV sklg parauga,

Kopgjais termofilo aerobo un fakultativi anaerobo mikroorganismu
KVV sk. 1g parauga,

Pienskabas bakterijas KVV 1g parauga,

Pelgjuma un rauga séniSu KVV 1g parauga,

Koliformas mezofilas un koliformas termofilas,

Escherichia coli mezofilas formas KVV 1g parauga,.

Escherichia coli termofilas formas KVV 1g parauga,.

Staphylococcus species (vides stafilokoki) KVV 1g parauga.

Taisnas zarnas satura pH limeni noteicam izméginajuma beigas. pH
noteicam izmantojot iekartu OAKTON-pH6, kas ir komplektSta ar
temperatiiras kompensg€joso elektrodu.

legiito datu statistisko apstradi un attelu izveidi veicam ar Microsoft
Excel programmu paketi. Datu analizé izmantojam aprakstoSas statistikas
raditajus vid€jos aritmétiskos lielumus, vidgjo aritmetisko reprezentacijas
klodu (standartklidu) minimalas maksimalas vertibas. Rezultatu
salidzinasanai izmantojam t-testu (divu paraugkopu vid€jo aritmétisko
salidzinasanai) (Backhaus et al., 2000; Arhipva, Balina, 2003). Veicam ciiku
edinasana pielietotas fitopiedevas SVID analizi (Konstantinova, Rivza,
2007.)

REZULTATI UN DISKUSIJA
Organisko skabju piedevas, fitopiedevas un to
kompleksa ietekme uz ciiku dzivmasu, dzivmasu
pieaugumu un baribas konversiju

Pielietoto piedevu ietekmi uz ctiku produktivitates pamatraditajiem
izveértgjam peéc dzivmasas, dzivmasas pieauguma, baribas pat€rina viena
dzivnieka izaudzésanai un lkg produkcijas razoSanai atkariba no dzivnieku
vecuma.

Petijuma visas pielietotds piedevas sekm@ja ciku dzivmasas
picaugumu diennakti 3. izm. (5. tab.) — organisko skabju piedeva — par 0.043
kg, fitopiedeva — par 0.083 kg, organisko skabju un fitopiedevas komplekss —
par 0.073 kg salidzinot ar kontroles grupu. Vislielako dzivmasas pieaugumu
ieguvam, iz&dinot ciikam baribu, kas saturgja izstradato fitopiedevu, starp
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grupu vidgjiem dzivmasas pieaugumu raditdgjiem izmégindgjuma perioda
konstatgjam bitiskas atSkiribas p<0.05.

Pielietotas piedevas sekmgja cliku dzivmasas pieaugumu atkariba no
dzivnieka vecuma. P&tot atseviSku piedevu ietekmi uz ciku dzivmasas
pieaugumu, augstako dzivmasas pieaugumu ar organisko skabju piedevu
noveérojam jaunakiem dzivniekiem: vecuma no 30-130 dienam dzivmasa
palielinajas par 4.6% (1. izm.), par 11.8% (3. izm.) (p<0.05) vidgji
izméginajumos par 8.2%. legltie dati sakrit ar citu autoru pétijumiem
(Swords et.al., 1993; Kidder, Manners, 1978;).

Sada atikiriga organisko skabju piedevas ietekme uz ciiku
dzivmasas picaugumu dazados vecuma periodos saistita ar tas tieSo ietekmi
uz gremoSanas trakta morfofunkcionalo darbibu attistibu un gremosanas
trakta sp&ju sagremot bariba esosas vielas.

Jauniem dzivniekiem v&l p&c 30 dienu vecuma gremosanas sist€mas
funkcionala darbiba nav pilnigi attistita. Organisko skabju piedevas stimulgja
tas attisttbu un funkcijas, rezultata palielindja bariba esoSo vielu
sagremojamibu, kas sekmgja dzivmasas pieaugumu.

Ja organisko skabju piedeva butiski sekmgja dzivmasas pieaugumu
jauniem dzivniekiem, tad izstradatas fitopiedevas pielietoSana nobarojamo
ciku bariba, sekmgja ciiku diennakts dzivmasas piecaugumu vidgji visa
audzesanas perioda par 10.6% (2. izm.) (p<0.05) un par 12% (p<0.05) (3.
izm.) salidzinot ar kontroles grupu.

Vertgjot ciiku dztvmasas pieauguma limeni pa vecumu periodiem (2.
un 3. izm.) augstaka fitopiedevas ietekme dzivmasas pieauguma
paaugstinasanai ar1 bija cikam no 42 Iidz 78 dienu vecumam attiecigi par
31.0 % (p<0.05) un 34.1% (p<0.05) augstaka salidzinot ar kontroles grupu.
Dzivniekiem paliekot vecakiem fitopiedevas pozitiva ietekme uz dzivmasas
pieaugumu pakapeniski samazingjas. Ta arT fitopiedevas pielietosana tapat ka
organisko skabju piedeva efektivak ietekmé&ja nobarojamo cuku dzivmasas
pieaugumu jaunakiem dzivniekiem. Tas saistits ar fitopiedevas sastava esoso
biologiski aktivo vielu pozitivo ietekmi uz gremosanas sistémas attistibu un
funkcijam, iz€dinot cikam baribu ar dazadu kombinaciju augu piedevam.

Iz&dinot cukam baribu, kas saturja organisko skabju un
fitopiedevas kompleksu, dzivmasas pieaugums vidgji bija 0.767 kg tas ir par
0.073 kg vairak neka kontroles grupai (p<0.05).

ArT organisko skabju un fitopiedevas kompleksa pielietosana ctku
edinasana augstako ietekmi uz ciku dzivmasas pieaugumu uzradija
jaunakiem dzivniekiem, no 42 lidz 78 dienu vecumam, dzivmasas piecaugums
vidgji bija par 15.9% (p<0.05) lielaks salidzinot ar kontroles grupu.

Literatiiras pétijumu dati norada, ka ciikam iz&dinot arstniecibas
augu piedevu (30 grami uz kilogramu baribas), kas saturgja natres Urtica
dioica, rosmarina Rosmarinus oficionalis, marsilu Thymus vulgaris, Thymus
serpyllum, kadiku ogas Juniperus communis, iegust lielakus dzivmasas
pieaugumus salidzinot ar kontroles grupu (Grela, et al. 2002). Cukas,
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sanemot baribu ar piedevu, kas saturja marsilu kombinacija ar salviju,
koriandru, pelaSkus, uzradija par 7% augstaku dzivmasas pieaugumu un par
3% labaku baribas konversiju salidzinajuma ar kontroles grupu, kurai netika
pievienota fitopiedeva (Wagner, 2003).
5. tabula
Organisko skabju piedevas, fitopiedevas to kompleksa ietekme uz ciiku
dzivmasas pieaugumu (3.izméginajums), kg

1. grupa 2. grupa 3. grupa 4. grupa
o kontrole izmégindjuma | izmeginajuma | izm&ginajuma
Radiaji xXxEs; xXxEs; xXxEs; xXxEs;
n=15 n=15 n=15 n=15
PB + PB +
Baribas Pamatbariba | organisko PB + :ﬁgﬁ?&Sko
piedevas (PB) SIi(:sg:,a fitopiedeva +Hitopiedevas
P komplekss
no 42 lidz
ngc(llllr?grln 0.490+0.018 | 0.540£0.034 | 0.657£0.024* | 0.568+0.029*
kg
S% 14.60 24.61 14.26 19.51
no 78 lidz
iéjuils;l 0.673+£0.021 | 0.708+£0.024 | 0.751£0.020* | 0.747+0.021%*
kg
S% 13.17 13.84 11.10 11.70
nol14 lidz
izgu?g;l 0.869+0.021 | 0.915+0.034* | 0.904+0.017 | 0.940+0.018*
kg
S% 9.21 14.44 7.09 7.42
no 42 Iidz
\llzgu(rlll;l;l 0.694+0.009 | 0.737+0.011* | 0.777£0.009* | 0.767+0.010*
kg
S% 4.77 5.60 4.61 4.99
* p<0.05

Lidzigus datus uzrada arT citu autoru pétjjumi. P&fjumos ar

nobarojamam cikam konstatéts,

ka augu biologiski

aktivas

vielas

kombinacija ar organisko ska@bju piedevu uzlaboja ciku dzivmasas
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pieaugumu par 10%, baribas konversiju par 8% (Peris et.al., 2002; Pig
International 2003).

Kopuma varam secinat, ka lielako ietekmi uz dzivmasas pieaugumu,
jeb visvairak augSanu sekmgja izstradatas fitopiedevas ieklauSana cliku
baribas sastava.

32
3.09

3.1

3.0
Teo 2.96
=
= 2.9

’ 2.86
2.84
- M
2.7
kontrole org.sk. piedeva fitopiedeva org.sk.+

fitopiedeva

1. att. Piedevu ietekme uz baribas paterinu 1 kg dzivmasas ieguvei
3. izm.).

Baribas patérin$ viena kg dzivmasas ieguvei jeb baribas konversija,
dzivniekiem, kas san@ma ar baribu organisko skabju piedevu bija par 4.2%,
ar fitopiedevu par 8.1% un ar organisko skabju fitopiedevas kompleksu bija
7.45% zemaks neka kontroles grupa. Labakos baribas konversijas raditajus
uzradija ciku grupas kuram pie pamatbaribas iz&€dinajam fitopiedevu un
organisko skabju fitopiedevas kompleksu (1. att.).

Organisko skabju piedevas, fitopiedevas un to kompleksa
ietekme uz taisnas zarnas satura mikrofloru un kimisko
sastavu

Cuku produktivitates ITmeni butiski nosaka gremoSanas sist€mas
funkcionala aktivitate un zarnu trakta mikrobiologiskais fons. Bakteriju
sastavam un to Iidzsvaram, kas atrodas gremosSanas trakta ir noteico$a loma
gremosanas trakta pareizas darbibas nodroSinasanai un zarnu imiinsist€mas
veidosana (Gaskin,1997; Gaskin, 2008, Pabst, Rothkotterv, 1998).
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Saja aspekta analiz&jam fitopiedevas, organisko skabju piedevas un
organisko skabju un fitopiedevas kompleksa saturoSas baribas iz€dinasanas
ietekmi uz taisnas zarnas satura mikrofloras skaitu un sastavu.

Visas pielietotas piedevas ciiku baribai sekm&ja gremosanas
procesus. Par to liecinaja konstatétas mikrofloras daudzuma izmainas taisnaja
zarna. Pielictotas piedevas sekmgja gremoSanas procesiem labvéligo
pienskabo bakteriju skaita palielina$anos. Analizgjot salidzino$i pielietoto
piedevu ietekmi uz mikrofloras saturu taisnaja zarna, novérojam, ka
organisko skabju piedeva palielinaja pienskabo baktériju sakaitu par 16.8x10
KVVg', fitopiedeva - par 47.8x10° KVVg', organisko skabju un
fitopiedevas komplekss - par 8.8x10° KVVg™ (3. izm.) salidzinot ar kontroles
grupu 170 dienu vecu ctuku taisnas zarnas satura (2. att.)

60

+47.8x10°
5 50.0x10°
40
T;D +16.8x10°
&30 -
* 19.0x10° +8.8x10°
20
11.0x10°
10
2.2x10°
0 =] I
kontrole org.sk. piedeva fitopiedeva org.sk.+ fitopiedeva

2. att. Pienskabo bakteriju skaits 170 dienu vecu ciiku taisnas
zarnas satura (3.izm.).

Pienskabo bakteriju skaitam palielinoties, taisnas zarnas satura
samazinajas nosaciti patogénas un patogénas mikrofloras daudzums:
Escherichia coli mezofilas formas, Escherichia coli termofilas formas,
Staphyloccocus spp., rauga un pel&juma sénites.

170 dienu vecu ciiku taisnas zarnas satura organisko skabju piedeva
samazinaja Escherichia coli mezofilas formas un Escherichia coli termofilas
formas bakteriju skaitu attiecigi par 6.2x10° KVVg' un 0.8x10° KVVg™,
fitopiedeva — par 6.47x10° KVVg™' un 4.2x10° KVVg", organisko skabju
fitopiedevas komplekss — par 6.49x10° KVVg™! un 5.6x10° KVVg' (5. att.)
salidzinot ar kontroles grupu.

Cukam efektivak Escherichia coli mezofilas formas un Escherichia
coli termofilas formas KVV skaitu viend grama zarnu satura samazinaja
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organisko skabju un fitopiedevas kompleksu saturosas baribas izédinaSana
savstarpgji salidzinot ar pargjam pielietotam piedevam.

Pielietoto piedevu ietekm@ taisnas zarnas saturda samazinajas arl
pelegjuma un raugu sénites, ka ari Staphyloccocus spp.,u.c. nevélamas
baktgrijas.

Varam secinat, ka izstradatas fitopiedevas pielietoSana nobarojamo
ciku &dinasana un tas sastava eso$as biologiski akfivas vielas sekmgja
labveligas mikrofloras (pienskabo baktériju) attistibu un funkcijas zarnu
trakta. Tada veida tika sekméta bariba esoSo vielu sagremojamiba un
izmantojamiba organisma un nodroSinats salidzinosi lielaks dzivmasas
pieaugums un dzivmasa. Sie raditaji atbilst citu autoru pétfjumu datiem
(Janssen et al., 1987; Juven et al., 1994; Dorman, Deans 2000).

7.00x10°

6.90x10°

6.10x10°

2.70x10°
1.30x10°

0.53x10° 0.51x10°

kontrole org.sk. piedeva fitopiedeva org.sk.+ fitopiedeva

B Eschericia coli mezofilas formas O Eschericia coli termofilas formas

3. att. Escherichia coli mezofilas formas un Escherichia coli
termofilas formas bakteriju skaits 170 dienu vecu
ciiku taisnas zarnas satura (3. izm.).

Pettjumi in vitro uzrada, ka fitopiedevas, kas satur marsili, [idz ar to
ta aktivos komponentus &teriskas ellas un timolu ir ar pretséniSu ietekmi.
ledarbojas uz Cryptococcus neoformans, Aspergillus, Saprolegnia un
Zygorhunchus species (Tantaoui-Elaraki, 1994; Vollon, Chaumont, 1994;
Perruci et al., 1995; Paster et al., 1995). Gan &teriskas ellas gan timols uzrada
antibakterialas 1pasibas pret Salmonella typhimurium, Saphylococcus aureus,
Escherichia coli, un daudzam citam bakterijam (Janssen et al., 1987; Juven et
al., 1994; Dorman, Deans 2000).

Viena no problemam cikkopibas produktu razoSana ir vides
piesarnosana. So piesarnojumu izraisa ciiku izkarnijumos un pakai3os eso§as
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nesagremotas baribas vielas: kokskiedra, proteins, fosfors, slapeklis un citas,
ka arT gremoS$anas trakta mikroflora.

Ar izkarnTjumiem izdalitas nesagremotas baribas vielas un vielu
mainas procesa gala produkti apkart&ja vidé noardas biokimiski un bakteriju
ietekmé. Rezultata no proteina, slapekla un fosfora savienojumiem rodas
amonjaks, slapekla oksidi, nitrati, nitriti, oglskaba gaze, s€riidenradis,
metans, fenols, skatols, indols un citi savienojumi. Ciku mitn& palielinas
ciku un cilvéku organismam kaitiga amonjaka un nevélamas mikrofloras
daudzums. Gaisa palielinas slapekla oksida koncentracija, kas nevélami
ietekm€ ozona slani.

Noarditie proteina un fosfora savienojumi izskist Gdeni un ar
gruntsiideniem piesarno augsni un palielina taja nitratu, nitritu, fosfatu un citu
videi nelabveligo savienojumu daudzumu.

Ciku izkarnfjumu sastavs ir atkarigs no zarnu trakta
mikrobiologiska sastdava ka ari no iz€dinatas baribas kimiska sastava,
sagremojamibas un izmantojamibas lTmena ciiku gremosanas trakta.

Dazadi faktori (baribas lidzek]i, piedevas, antinutritivas un citas vielas
baribas lidzeklos, aminoskabju nesabalansétiba, stress u.c.) samazina
iz€dinata bariba esoSo vielu sagremojamibu un izmantojamibu ciiku
organisma. Rezultata ar mésliem pastiprinati izdalas nesagremotas baribas
vielas un gremosanas trakta mikroflora.

Atbilstosi mikrofloras sastava un satura pozitivam izmainam taisnaja
zarna pétito piedevu ietekmé, pastiprinajas bariba esosa kopproteina,
koptauku un slapekla sagremojamiba gremosSanas trakta un ar izkarnijumiem
izdalfjas mazak nesagremotas baribas vielas. Iz&dinot baribu ar organisko
skabju piedevu ctku mesli satur€ja par 0.31% mazak nesagremota
kopproteina, par 0.05% mazak neizmantota slapekla un par 0.46% mazak
nesagremoto un neizmantoto koptauku daudzumu salidzinot ar kontroles
grupu (4. att.).

Fitopiedevas icklausana ciiku bariba intensivak neka organisko
skabju piedeva sekmgja zarnu saturd attistities gremoSanas procesam
labveligas mikrofloras daudzumam, kas vienlaicigi labak sekmégja iz&dinatas
baribas sastava eso$a proteina, slapekla un koptauku izmantojamibu un
sagremojamibu zarnu traktd. Taisnas zarnas satura attiecigi samazinaja
kopproteinu par 0.94%, koptauku par 0.74%, un slapekla daudzumu par
0.15% salidzinot ar kontroles grupu.

Savukart organisko skabu un fitopiedevas kompleksa izmantoSana
ciku &dinasana samazinaja taisnas zarnas saturd kopproteinu par 1.16%,
slapekli par 0.18%, koptaukus par 0.77% salidzinot ar kontroles grupu.
Bitiskas atSkiribas konstatgjam starp 1. grupas un 3. grupas, 1. grupas un 4.
grupas kopproteinu (p<0.05), 1. grupas un 4. grupas koptaukiem (p<0.05),
1. grupas un 4. grupas slapekla (p<0.05) saturu izkarnTjumu kimiska sastava
raditajiem.
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SalidzinoSi vertgjot konstatgjam, ka cikam iz&dinot baribu ar
organisko skabju un fitopiedevas kompleksu, izkarnijumos visvairak
samazinajas nesagremota proteina daudzums.

1.23 121 1.19 1.20

827 7.81 7.53 7.50

13.01 12,98

2| 3.16

%

19.76 19.45 18.82 18.60

kontrole org.sk. piedeva fitopiedeva org.sk.+ fitopiedeva

@ kopprotetns [ slapeklis O koptauki 0 fosfors

4. att. Piedevu ietekme uz ciiku taisnas zarnas satura kimisko
sastavu (3.izm.)

Tatad izstradato fitopiedevu varétu ieteikt izmantot ctiku baribas
sastava, lai samazinatu ciiku mitnés raditas smakas, mikrobiologisko un
ktmisko piesarnojumu.

Organisko skabju piedevas, fitopiedevas un to kompleksa
ietekme uz ciiku kautkermenu
un M. longissimus lumborum kvalitati

Ciku kautkermena kvalitates raksturoSanai analiz&jam biitiskakos
kvalitates kriterijus: kautkermena masu, kautkermeni esoSo muskulaudu
saturu vai liesas galas Tpatsvaru (SEUROP klases), garaka jostas muskula m
longissimus lumborum skersgriezuma laukumu un galas biokimisko sastavu.

Realizéto cuku kautmasa 170 dienu vecuma, izédinot tam baribu ar
organisko skabju piedevu, bija 71.27 - 72.11 kg, izédinot baribu ar fitopiedvu
- 72.78 - 73.48 kg, bet iz€dinot organisko skabju un fitopiedevas kompleksu -
73.50 - 73.94 kg. Visas pielietotas piedevas palielingja iegiita kautkermena
masu vid&ji par 1.3 - 5.1% salidzinot ar kontroles grupu. Lielako kautmasas
daudzuma ieguvi nodroSindja fitopiedevas un organisko skabju un
fitopiedevas kompleksa saturosas baribas izédinasana nobarojamam ctukam.
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Muskulaudu masa jeb liesas un augstvertigads galas Tpatsvars
kautkermeni ciikam, kuru baribas sastava ieklavam organisko skabju piedevu
bija par 2.3% lielaks, baribas sastava ieklaujot fitopiedevu bija par 2.3% (2.
izm.) un 2.8% (3. izm.), bet baribas sastava ieklaujot organisko skabju un
fitopiedevu kompleksu tas bija par 2.8% lielaks neka kontroles grupai.
Augstakais muskulaudu saturs kautkerment bija cikam, kuru baribas sastava
ieklavam organisko skabju un fitopiedevas kompleksu. Biitiskas at$kiribas
starp muskulaudu saturu kautkerment konstatgjam starp 1. grupu un 4. grupu
(p<0.05).

Péc muskulaudu satura kautkermeni tos iedala SEUROP klasgs.
Augstakas kvalitates kautkermeni atbilst S klasei, bet zemakas - P klasei.
Savstarpgji salidzinot pielietoto piedevu ietekmi uz iegiito kautkermenu
kvalitates klasi, konstatg§jam, ka augstakas kvalitates kautkermenus péc
SEUROP Kklasifikacijas ieguvam iz&dinot ctikam fitopiedevu saturosu baribu.
P&c 2. un 3. izm. datiem E klasei atbilda attiecigi 67% un 33% kautkermenu,
U klasei - 33% un 54% kautkermenu, R klasei - 13% kautkermenu.

Garaka jostas muskula m. longissimus lumborum Sk€rsgriezuma
laukums (muskulacs laukums) arT ir viens no svarigiem kautkermena
kvalitates raditajiem. Augstvértigs kautkermenis raksturojas ar maksimali
lielaku m. longissimus lumborum $k€rsgriezuma laukumu.

Cukam, kas san€ma baribu ar organisko skabju piedevu, muguras
gara muskula m. longissimus lumborum Sk€rsgriezuma laukums bija vidgji
robezas no 48.38 — 50.63 cm’, ar fitopiedevu -51.95- 63.00 cm’, ar organisko
skabju un fitopiedevas kompleksu 52.73 cm’.

Tatad iz&dinot cikam baribu ar izstradato fitopiedevu, ieguvam
lielakos muguras gara muskula $k&rsgriezuma laukumus.

Muskulaudu biokimisko sastavu un uzturvértibas kvalitati
izveértéjam pec sausnas, kopproteina, koptauku — intramuskularo tauku,
holesterina, pH un tidens noturibas kapacitates limena.

Pielietotas piedevas bitiski neietekm&ja ciku muskulaudu
bioktmisko sastavu p€c sausnas, koptauku un fosfora satura. Bitiskas
atSkiribas bija starp kopproteina saturu 1. grupai ar 3. grupu, 4. grupu, ka art
2. grupai ar 3. grupu, 4. grupu (p<0.05).

Muku]audu proteina sastavu un uzturveértibu raksturo divu
aminoskabju — triptofana un oksiprolina daudzuma attieciba. Saja attieciba
triptofans raksturo pilnvertigo olbaltumvielu saturu, bet oksiprolins

nepilnvertigo olbaltumvielu - galvenokart saistaudu daudzumu. Jo
muskulaudi satur vairak aminoska@bi triptofanu, jo proteina sastavs ir
agstvertigaks.  Vid€ji  muskulaudu  proteina  triptofana  saturs

bija 2.99 - 4.30%, oksiprolina saturs 0.69-1.14%. Bitiskas atSkiribas bija
starp oksiprolina saturu 1. grupai un 3. grupai, ka ar7 1. grupai un 4. grupai
(p<0.05).

Triptofana un oksiprolina daudzuma attieciba vidgji bija robezas no
3.48 - 4.48. Jo augstaka triptofana oksiprolina attieciba, jo augstvertigaks
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muskulaudu proteins. Btiskas triptofana oksiprolina attiecibas atskiribas
uzradija 1. grupa ar 3. grupu 12.2%, ka arT 1. grupa ar 4. grupu 12.7%
(p<0.05).

Iz&dinot ciikam fitopiedevu, ka arT organisko skabju un fitopiedevas
kompleksu ieguvam augstako triptofana oksiprolina attiecibu, ta bija attiecigi
3.85 (2. izm.) - 4.31 (3. izm.) un 4.48 (3. izm.) ta bija par 22.09 - 26.91%
augstaka salidzinot ar kontroles grupu. Tatad ka fitopiedevas ta arT organisko
skabju un fitopiedevas kompleksa pielietoSana ciiku €dinasana nodrosinaja
augstaku proteTna kvalitati muskulaudos, tas ir augstaku uzturvertibu.

Intramuskularo tauku (koptauku) daudzums muskulaudos bija
robezas 198 - 3.19% un pielietotds piedevas bitiski neietekméja
intramuskularo tauku daudzumu muskulaudos, tas ir atSkiribas nebija
batiskas (p>0.05).

Janorada, ka intramuskularo tauku daudzums iespaido galas garSas
kvalitati. Literatira uzradito autoru ieteiktais minimalais intramuskularo
tauku daudzums ir 2.5 - 3.0 % pie optimalas ciikgalas skiedrainibas. Danijas
zinatnieki norada, ka 2% ir optimalais intramuskularo tauku daudzums labas
garSas galas raksturoSanai (Devol et.al.,1988; Holis, 1993). Turpretim
Krievija, lai saglabatu optimalas galas Tpasibas, par ieteicamu intramuskularo
tauku saturu uzskata 3.8 - 4.0% (Muxaiinosa, 2002; IToroaaes, 2002).

Intramuskularo tauku Iimenis, kas bija uzradits Danijas un Amerikas
pétijumos salidzinot ar Lielbritanijas petjjumiem, bija saméra lidzigs. Tika
atklats, ka paaugstinats intramuskularo tauku daudzums virs 2% uzlabo
garSas kvalitati pat balai, mikstai, eksudativai (PSE) cikgalai. Ja
intramuskularo tauku daudzums ir 1% vai nedaudz mazak, garSas kvalitate
var bit laba, bet zem optimalas (Warris, 1996). Salidzinot ar literatiiras
datiem miisu pétijjuma piedevas neietekméja galas garSas kvalitati, jo
konstatétais intramuskularo tauku daudzums muskulaudos bija optimala
[iment.

Holesterina saturs nobarojamo ciku muskulaudos bija vid&ji no
507.21 lidz 558.5 mg kg ™. Novérojam, ka visas pielietotds piedevas pozitivi
samazinaja holesterina l[imeni muskulaudos (5. att.).

Organisko skabju piedevas pievienoSana nobarojamo ciku baribai
samazinaja holesterna Itmeni 170 dienu vecu ciiku muskulaudos par 42.1 mg
kg, fitopiedevas saturoSas baribas izédinasana samazinaja holesterina saturu
muskulaudos vid&ji par 51.1 mg kg, un organisko skabju un fitopiedevas
kompleksa pielietosana samazindja holesterina limeni par 38.8 mg kg
salidzinot ar kontroles grupu. Vislielaka ietekme uz holesterina limena
samazinasanu muskulaudos bija pielietotajai fitopiedevai. Atbilstosi King
(2003) noradém fitopiedeva esosas biologiski aktivas vielas, &teriskas ellas
un antioksidanti bija reducgjusi holesterina sintézi dzivnieku organisma un ta
samazinaja holesterina depongsanos muskulaudos.

Izvertgjot pielietoto piedevu ietekmi uz muskulaudu kvalitati,
noteicam pH Itmeni ciku garakaja jostas muskull (m. longissimus
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lumborum). Konstatgjam, ka iz&€dinot baribu ar organisko skabju piedevu pH
Itmenis bija 6.16 (1. izm.) un 5.81 (3. izm.), izeédinot baribu ar fitopiedevu -
5.86 (2. izm.) un 5.84 (3.izm.), iz&dinot baribu ar organisko skabju un
fitopiedevas kompleksu pH - 5.83.

580.0
558.5
560.0
540.0
kS
D 520.2
£ 5200 516.3
507.4
500.0
480.0 —
kontrole org.sk. piedeva fitopiedeva org.sk.+
fitopiedeva

5. att. Piedevu ietekme uz holesterina imena samazinajumu
muskulaudos (3. izm.)

Zinatnieki uzskata, ka galas kvalitate ir slikta, ja pH Iimenis
muguras garaja muskult (m. longissimus lumborum) ir zem pH 5.6 vienibam.
Ar1 Latvijas un Igaunijas zinatnieki uzsver, ka normalas kvalitates gala ir ar
pH 5.6-6.29 (Vege u.c., 1998; Tanavots et.al., 2002). Izméginajumos pH
Itmenis ctku muguras garaja muskull bija noradito normativu robezas un
galas kvalitate augstvertiga.

Galas kvalitati raksturo tidens noturibas kapacitate muskulaudos.
Péc ZI “Sigra” pétijumiem par optimalu Gdens noturibas kapacitati ctku
muskulaudos uzskata 21% - 22% (Ramigs u.c., 2002).

Udens  noturibas  kapacitate  garakaja  jostas  muskull
(m. longissimus lumborum) iz&dinot organisko skabju piedevu saturosu
baribu bija 20.40 (3. izm.) -21.06 (1. izm.), iz&dinot baribu ar fitopiedevu
21.26 (2. izm.) - 21.39 (3. izm.), iz&dinot baribu ar organisko skabju un
fitopiedevas kompleksu 21.18 (3. izm.). Zemaka tidens noturibas kapacitate
muskulaudos, jeb lielakais idens zudums no muskulaudiem bija kontroles
grupas dzivniekiem - 22.46%.

Izédinatas baribas piedevas paaugstinaja tidens noturibas kapacitati
muskulaudos, ar organisko skabju piedevu par 1.4% (1.izm) un 2.6% (3.izm),
ar fitopiedevu par 1.07% (2.izm) un 1.61% (3.izm), iz€dinot organisko skabju
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un fitopiedevas kompleksu par 1.82% salidzinot ar kontroles grupu. Udens
noturibas kapacitate starp grupam, biatiski atSkiras (p<0.05).

Kopuma vertgjot visus analiz8tos galas kvalitates raditajus,
konstatgjam, ka augstvertigakas kvalitates galas ieguvi veicindja izstradatas
fitopiedevas un organisko skabju un fitopiedevas kompleksa pielietoSana
cuku &dinasana.

Ari literatiiras dati norada, ka pievienojot ciiku pamatbaribai
fitopiedevas samazinajas muguras taukaudu biezums par 8.4%, paliclinajas
muskulacs laukums par 15.1%, muskulaudu saturs kautkermeni par 6.7%.
(Urbanczyk, 2002).

Organisko skabju piedevas, fitopiedevas un to kompleksa
ietekme uz ciiku asins biokimisko sastavu

Petito baribas piedevu ietekmi uz ciiku organisma vielmainas
procesiem novert€jam pec asins bioktmiska sastava, analizgjot olbaltumvielu,
oglhidratu, mineralvielu un holesterina Itmena raditajus. Visi analiz&tie
biokimiskie raditaji bija fiziologisko normu robezas. Pielictotds piedevas
neizraisija analizéto asins biokimisko raditaju novirzes no fiziologiskas
normas.

Olbaltumvielu mainas raksturo$anai noteicam asinis kopgja
olbaltuma daudzumu, kas bija robezas vidgji no 7.46% - 7.97%. Pielietoto
piedevu komponenti sekmgja olbaltumvielu mainas norisi ciiku organisma,
paaugstinot asinis kopgja olbaltuma Itmeni: organisko skabju piedeva (vidgji
par 9.7% (1. izm.) un 3.5% (3. izm.),vidg&ji par 6.6%, fitopiedeva - 7.7% (2.
izm.) un 5.1% (3. izm.), vid€ji par 6.4%, organisko skabju un fitopiedevas
komplekss vidgji - par 3.5% (3. izm.) salidzinot ar kontroles grupu.
Augstakais kopgja olbaltuma Iimenis cliku asinis bija iz€dinot tam baribu ar
organisko skabju piedevu un fitopiedevu. Jo augstaks kopgja olbaltuma
Iimenis asinis, jo intensivaka vielu maina un organisms nodroSinats ar
olbaltumvielam.

Oglhidratu vielmainas raksturo$anai noteica glikozes Iimeni asinis.
Glikozes limenis ciiku asinis bija robezas no 51.48 - 58.93 mgkg™'. Organisko
skabju piedevas saturoSas baribas izeédinasana paaugstinaja glikozes Itmeni
asinis par 4.6% (1. izm.) un 4.0% (3. izm), fitopiedeva - par 9.4% (2. izm.) un
7.0% (3. izm.), organisko skabju un fitopiedevas komplekss - par 12.9% (3.
izm.) salidzinot ar kontroles grupu. Ieklaujot ciiku baribas sastava organisko
skabju un fitopiedevas kompleksu konstatgja augstako glikozes saturu asinis
(p<0.05), tas ir, pielietota kompleksa piedevas vislabveligak sekmgja
oglhidratu vielumainu.

Analizetie mineralvielu mainas raditaji: kalcija un fosfora saturs
ciku asinis attiecigi bija robezas 9.77 - 1047 mg kg' un
8.86 - 9.62 mg kg'. Fitopiedevas un organisko skabju un fitopiedevas
kompleksa saturoSas baribas iz&dinasana veicindja kalcija un fosfora
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uzstkSanos ciku gremoSanas sisttma. Rezultata asinis palielinajas kalcija
saturs ar fitopiedevu saturosu baribu par 4.09% (2. izm.) un 7.0% (3. izm.),
ar organisko skabju un fitopiedevas kompleksu par 5.6% (3. izm.) salidzinot
ar kontroles grupu. Vienlaicigi asinis palielinajas arT fosfora Iimenis, iz€dinot
baribu ar fitopiedevu par 4.62% (2. izm.) un 5.13% (3 .izm.), ar organisko
skabju un fitopiedevas kompleksu par 4.37% (3. izm.).

Holesterina limenis ciku asins s€ruma bija robezas no
137.9 - 180.7 mg kg'.Visas piclietotds piedevas samazindja holesterina
Itmeni asinis. Organisko skabju piedevas pielietoSana ciiku bariba samazinaja
holesterina saturu asinis par 42.8 mg kg (1. izm.) 12.2 mg kg (3.izm.),
vidgji par 15.3 mg kg™, ar fitopiedevu - par 13.2 mg kg (2. izm.) un 14.6 mg
kg (3. izm.) vid&ji par 13.9 mg kg, ar organisko skabju un fitopiedevas
kompleksu - par 26.1 mg kg (3. izm.) salidzinot ar kontroles grupu.
Holesterna Itmeni asinis efektivak samazinaja organisko skabju un organisko
skabju un fitopiedevas kompleksa piedevu (p<0.05) izmantoSana ciliku
bariba.

Holesterina sintéze notiek ciku aknas un taisno zarnu Sunas
(King, 2003). Iespgjams, ka holesterina biosintézi ietekmgja pielietota
organisko skabju saturo$a piedeva, samazinot ta sint€zes procesus. Varam
pienemt, ka fitopiedevas sastava esosas bioaktivas vielas (holins u.c.) arl
kavgja holesterina sint€zi aknas, un vielmainas procesos reducg€ja holesteru.
(Van Dyck et.all, 2003; King, 2003).

Vertgjot peéc asins bioktmiska sastava organisko skabju piedevas
pievieno$ana fitopiedevai, nenoardija fitopiedevas sastava eso$as biologiski
aktivas vielas un saglabaja to aktivitati, tad€] arT organisko skabju un
fitopiedevas komplekss lizdzvertigi fitopiedevai ietekm&ja asinis vielu
mainas raditajus.

Pielietoto piedevu efektivitates verteéjums

Pamatojoties uz pétijumu datiem veicam pielietoto piedevu
ekonomiskas efektivitates izvert€§jumu pec pateretas baribas daudzuma
izmaksam, kas bija nepiecieSamas viena dzivnieka izaudz&Sanai un
ien€émumiem no iegilito kautkermenu realizacijas. Organisko skabju piedevas
ieklausana ctiku bariba palielingja 100 kg iz€dinatas baribas cenu par 0.60
LVL salidzinot ar kontroles grupu. Fitopiedevas ieklauSana ciku bariba
palielingja 100 kg iz&dinatas baribas cenu par 0.40 LVL, bet organisko
skabju un fitopiedevas kompleksa ieklausana bariba palielinaja 100 kg
baribas cenu par 1.00 LVL salidzinot ar kontroles grupu.

Izstradatas fitopiedevas cena bija zemaka par organisko skabju
piedevas cenu par 0.20 LVL/100 kg un organisko skabju un fitopiedevu
kompleksa cenu par 0.60 LVL/100 kg, tatad letaka bariba bija ar fitopiedevu,
bet dargaka ar organisko skabju un organisko skabju fitopiedevas kompleksu.
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Tomer paterétas izmaksas viena dzivnieka izaudzgSanai ar
organisko skabju piedevu saturo$u baribu bija 51.93 LVL, ar fitopiedevu
saturo$u baribu bija 51.92 LVL. Ja baribas sastava ieklava organisko skabju
un fitopiedevas kompleksu viena dzivnieka izaudzEéSanai patérétas baribas
izmaksas bija 53.28 LVL, kas bija augstakais raditajs salidzinot starp
grupam. lenémumu lielumu par realizéto ciiku batiski noteica izméginajuma
pielietoto piedevu efektivitate uz iegtitas kautmasas apjomu no 1. ciikas.

Organisko skabju piedevu pievienosana ciiku baribai realizétas galas
apjomu no viena dzivnieka palielinaja par 0.93 kg, fitopiedevas izmantoSana
— par 3.15 kg, bet organisko skabju un fitopiedevu kompleksa izmantosSana -
par 3.60 kg, tas ir salidzinosi vairak neka ar pargjo piedevu izmanto$ana.

Tatad, salidzinot ar kontroles grupu (6. att.) vislielaka starpiba
naudas izteiksmeé starp ienémumiem par ciiku liemenu realizaciju un
izdevumiem par baribas patérinu viena dzivnieka izaudzeSanai, bija ciikam,
kuram ize€dingjam izstradatas fitopiedevas saturoSo baribu 1.27 LVL.

37

36

35 A

LVL

34

33

32 —

kontrole org.sk. piedeva fitopiedeva org.sk.+ fitopiedeva

Pret kontroli -1.39 +1.27 +0.47

6. att. Liemenu realizacijas ienémumu un patérétas baribas izmaksu
starpiba no (1 ciikas), LVL (3. izm.)

Tas norada, ka saimniecibas ciku €dinasana ekonomiski izdevigi
izmantot izstradato fitopiedevu, kuras sastava ieklavam marsilu Thymus
vulgaris, melisu Melissa officionalis, lielo natri Urtica dioica un ozolu mizas
Quercus Robur.
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SECINAJUMI

1. Izstradata jauna sastava fitopiedeva no viet§jiem arstniecibas augiem
marsila Thymus vulgaris L. lapas, natru Urtica Dioica L lapas, ozolu Quercus
Robur mizas, melisas Melissa officinalis L lapas.

2. Fitopiedevas, organisko skabju un fitopiedevas kompleksa un organisko
skabju piedevu pielietosana bariba paaugstinaja ciku produktivitati;

* paaugstindja dzivmasas pieaugumu diennaktl, attiecigi par 12.0%,
5.8% un 1.5%; (p<0.05)

* uzlaboja baribas konversiju: attiecigi par 8.1%, 4.0% un 0.6%.

3. Piedevas uzlaboja produkcijas kvalitati:

* palielingja ieglitas kautmasas daudzumu, attiecigi ar organisko
skabju piedevu par 1.3%, ar fitopiedevu par 4.4%, ar organisko skabju un
fitopiedevas kompleksu par 5.1% (p<0.05)

* paaugstinaja muskulaudu saturu kautkermeni ar organisko skabju
piedevu par 1.4%, ar fitopiedevu par 2.3%, ar organisko skabju un
fitopiedevas kompleksu par 2.8%, uzlaboja iegito kautkermenu kvalitates
klasi peéc SEUROP klasifikacijas

* samazinaja holesterina saturu muskulaudos, par 9.2% ar fitopiedevu,
par 8.2% ar organisko skabju piedevu, par 6.9% ar organisko skabju un
fitopiedevas kompleksu (p<0.05).

4. Piedevas samazindja taisnds zarnas satura nesagremoto baribas vielu
daudzumu, palielinaja taisnas zarnas saturd labveéligo pienskabo baktériju
skaitu, organisko skabju piedeva - par 16.8x10° KVVg™, fitopiedeva - par
47.8x10° KVVg, organisko skabju un fitopiedevas komplekss - par 8.8x10°
KVVg', samazinija taisnas zarnas saturd nelabvéligo pel&jumu sénisu,
Escherichia coli mezofilas un termofilas formas, Staphylococcus sp. KVVg™,
lidz ar to samazinaja vides piesarnojumu.

5. Fitopiedevas nobarojamo ciiku €dinasana uzradija labako ekonomisko
efektivitati salidzinajuma ar organisko skabju piedevas un organisko skabju
un fitopiedevas kompleksa pielietoSanu, paaugstinot ieneémumus no viena
dzivnieka realizacijas par 1.27 LVL salidzinot ar kontroles grupu.
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PRIEKSLIKUMI

Ciikgalas razoSanas uznémumiem ieteicams izmantot ciiku €dinasana
izstradato fitopiedevu. Ta ir dabiga, drosa un nekaitiga piedeva dzivniekam
un uzlabo galas kvalitati. Fitopiedevu pielieto nobarojamo ciiku &dinasana
péc sekojosas shémas: no 42 - 78 dienu vecumam pilnvertigai baribai
pievieno 1% fitopiedevas devu, no 78 dienu vecuma Iidz realizacijai 0.5%
lielu fitopiedevas devu.

Izsradato fitopiedevu ieteicams pielietot gan konvencionalas, gan
biologiskas lauksaimniecibas saimniekoSanas sisttma, lai paaugstinatu
ciikgalas razosanas ekonomisko efektivitati:

palielinatu ciiku produktivitati:

paaugstinatu dzivmasu un dzivmasas picaugumu diennakitT,
samazinatu baribas patérinu produkcijas razo$anai un Iidz ar to
samazinatu baribas izmaksas;

sekmetu labveligas mikrofloras skaita palielinaSanos gremosanas
trakta, lai paaugstinatu bariba esoSo vielu izmantojamibu zarnu
trakta;

uzlabotu kautkermenu un galas kvalitati:

palielinatu liesas galas iznakumu kautkerment;

samazinatu muskuJaudos tauku daudzumu un holesterinu;
paaugstinatu muskulaudos triptofana un oksiprolina daudzuma
attiecibu (galas uzturvertibu);

samazinatu vides piesarnojumu:

samazinatu izkarnfjumos slapekla, fosfora un nelabvéligas
mikrofloras daudzumu, Iidz ar to samazinatu vides biokimisko un
mikrobiologisko piesarnojumu un smaku emisiju.
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SUBJECT MATTER OF THE STUDY AND
TOPOCALITY OF THE PROBLEM

The pig production sector plays an important role in the agriculture
of both, Europe and Latvia. Its main role is to ensure a high quality and
competitive product to consumers. To achieve that, the product cost should
be decreased thus underpinning the stabilization of the pig production sector
and increasing the competitiveness both, on the local and European market.

Over a couple of latest years, the pig production sector has got into a
critical situation. It has been influenced by the downwards market of pork,
rising prices of grain, export restrictions, increase of the input prices,
inflation and many other factors. Due to the high feed prices the profitability
of the sector is constantly depleted which tells on the total herd numbers: the
headage of pigs goes down with every year. One of the possible alternatives
would bee seeking for new feed additives, obtained under local circumstances
which would trigger more efficient use of the animal feed.

In a similar situation, in other countries extensive research is
conducted with a an aim of improving the digestibility of feed, productivity
of pigs and quality of meat, involving trials of feed additives of plant and
organic acids’ origin.

Additives of herbal origin contain natural complexes of biologically
active substances: bio-vitamins and pro-vitamins, biogenic mineral
substances, phytosterols, phytohormons, bio-pigments, phytoncydes, pectins
tanners, bitters, organic acids and other substances. Natural bioactive
substances expedite processes of metabolism in pigs resulting in better
digestibility of the feed ingredients, pig productivity, quality of carcasses and
muscular tissue.

Of biologically active substances composing the additives of herbal
origin, antioxidants including carotenoids, flavonids, vitamins, minerals,
volatile oils and other substances exercise a material impact on the system of
pigs. One of the roles of carotenoids is protection of E vitamin degradation in
the system of animal. Vitamin E prevents the activity of different disease risk
factors, improves resistance, protects fatty acids, vitamins and other
substances against the impact of oxidative radicals, as well as promotes the
reduction of cholesterol level in blood. It exercises a suppressive impact on
anti-inflammatory and carcinogenic cells (Abbey 1995; Hylands, Poulev,
1995 (Harbone, Willims 2000; Nemeth, Piskula 2007; Ross, Kasum, 2002).

Results of numerous research studies demonstrate the anti-microbial
and anti-fungicidal properties of organic acids. Addition of the organic acid
additives to pig feed ensures its protection against mould and other micro-
organisms, nutrients are better preserved in such feed and the additional
formation of mycotoxins is prevented. Nutrition of animals with feed
containing organic acids results in reduction of the average pH level in
intestines, activation of pepsin, change in the background of microflora and
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better digestion of the nutrients contained in feed. The said improvements, in
their turn, reduce the probability of diarrhoea, for the acids prevent growth
and multiplication of pathogenic bacteria in gastro-intestinal tract resulting in
increase of the biomass of animal. The most important benefit of the above
developments is less need for other therapeutic products targeted at
improvement of resistance and growth intensity. It underpins the digestibility
nutrients found in feed, the feed conversion ratio and reduces the amount of
feed utilised for production of a product unit (Ositis, 2003; Dibner, 2004;
Franco et.al., 2005).

Additives of herbal origin sourced from local plants is a theme very
much untapped in Latvia until now and there are no research results available
on the impact of additives of herbal and organic acid origin on the quality of
carcasses and meat.

Consequently, this promotion work provides a comparative
assessment of which additive is more efficient in the diet of pigs: the newly
developed additive of herbal origin or that of organic acid origin or their
combination.

Objective, Targets of the Study and its Novelty

Objective of the Study

Development of a novel composition feed additive of herbal origin
appropriate for local conditions and evaluation of its impact on the
productivity level and product quality of feeder pigs in a complex with
organic acid additive.

Targets of Research Study

Development of a novel composition feed additive from locally found
herbs and evaluation of its impact on gastro-intestinal tract microflora,
productivity and final product quality of the feeder pigs.

Study of influence of the organic acid additive on gastro-intestinal
tract microflora, productivity and final product quality of the feeder pigs.

Comparison of impact on gastro-intestinal tract micro-flora,
productivity and final product quality of the feeder pigs caused by additives
of the herb origin and a complex containing the phytoadditive and organic
acids.

Novelty of Research Study

The study has produced and evaluated a novel composition feed
additive containing medicative herbs. The application of the above additive
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of herbal origin in pig feeding provided a favourable influence on micro-flora
profile and their amount in the gastro-intestinal tract, promoted productivity
of the feeder pigs and improved the quality of final product.

Evaluation of the impact on gastro-intestinal tract microflora,
productivity and final product quality of the feeder pigs by the newly
developed additive of herbal origin and comparison thereof with that of
complex containing organic acids and the phytoadditive.

APPROBATION OF RESEARCH STUDY

Publications

1. Jansons I., Nudiens J., Kaugers R, Pice B., Zutis J. Acidifiers additive
influence on pigs intestine tract microflora and productivity. Proceeding of
the 11™ Baltic Animal Breeding and Genetic Conference, Palanga 13-14"
May, 2005. 107 - 110 p.

2. Jansons 1., Nudiens J. “Acidifiers additive projection on pigs metabolitic
processes and digestive tract microflora” Research for rural development
2005 International Scientific Conference Proceeding, Jelgava 2005,
23 -25p.

3. Kaugers R., Jansons 1., Zutis J., Pice B. Organic acids and botanic feed
additives influence on piglets growing intensity and digestive tract microflora
/I Proceedings of the 12th Baltic Animal Breeding conference. Jurmala,
Latvia, 27-28 April 2006, 110-116 p.

4. Jansons 1., Nudiens J., Kaugers R., KonoSonoka I.H., Zutis J. Fitogéno
piedevu ietekme uz ciiku dzivmasas pieauguma intensitati un zarnu trakta
mikrofloras izmainam // Dzivnieki. Veseliba. Partikas higiéna. Starptautiskas
zinatniskas konferences raksti. Jelgava, 2006. gada
10. novembrt, 1pp 89-94.

5. Jansons 1., Nudiens J. Herbs additive projection on pigs growth intensity
and digestive tract microflora // Research for rural development 2006
International Scientific Conference Proceeding, Jelgava 2006. 27 - 30 p.

6. Jansons I. Nudiens J. ,,Organic acids and phytigenic additive influence on
pigs performance” Research for rural development 2007, International
Scientific Conference, Jelgava 16-18 May, 2007. 57 - 61 p.

Reports Delivered in Conferences:

1. Jansons 1. “Acidifiers additive projection on pig’s metabolic processes
and digestive tract microflora” Starptautiska zinatniska konference “Research
For Rural Development 2005 Jelgava 2005. gada 18-19. maija.

2. Jansons I. ,,Organic acids and botanic feed additives influence on piglets
growing intensity and digestive tract microflora”, Baltic Animal Breeding
conference, Jurmala, 27th-28th April, 2006.
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3. Jansons I. ,Herbs additive projection on pigs growth intensity and
digestive tract microflora”, Research for rural development 2006
International Scientific Conference Proceeding, Jelgava 17-20 May, 2006.

4. Jansons I. ,Fitogéno piedevu ietekme uz ciku dzivmasas pieauguma
intensitati un zarnu trakta mikrofloras izmainam”, Starptautiska zinatniska
konference. Dzivnieki. Veseliba. Partikas higiéna. Jelgava, 2006.gada
10.novembri. ,, Impact of phytogenic additives on intensity of the live weight
gain and the microflora Dynamics of the disgestive tract”, International
Research Conference. Animals. Food hygiene. Jelgava, 2006.”

5. Jansons I. Nudiens J. ,,Organic acids and phytigenic additive influence on
pigs performance” Research for rural development 2007, International
Scientific Conference, Jelgava 16-18 May, 2007.

TRIAL CONDITIONS AND METHODS

For conducting a feeding trial with feeder pigs;

- novel composition phytoadditive was developed containing
ingredients of locally grown medicative herbs. The following ingredients
were included: 25% of leaves of thyme Thymus vulgaris L., 25% of leaves of
nettle Urtica Dioica L, 25% of oak bark Quercus Robur, 25% of leaves of
balm Melissa officinalis. Parts of dried herbs were milled and mixed in a
powder-form phytoadditive. The content of minerals and carotene of the
phytoadditive is indicated in Table 1.

Table 1
Content of Minerals of Carotene of Phytoadditives and Vegetable Drugs
Contained therein

Indicators Cu Fe Mn Zn Mg Carotene
mg/kg | mg/kg | mgkg | mg/kg mg/kg mg/kg
Phytoadditive | 2.56 | 88.76 59.59 222 45.43 69.89
Nettle 2.28 | 120.2 52.11 2.34 49.26 119.73
Thyme 2.88 | 28.27 50.31 242 41.26 89.18
Balm 2.33 | 19.45 75.15 2.23 42.47 33.87
Oak Bark 1.65 | 32.40 8.91 2.09 60.59 4.29

- evaluation of the organic acid additive LonACID Pigs Citrate (LNB)
Code 52, produced by company LNB International Feed BV in Holland,
containing formic acid, acetic acid, citric acid, phosphoric acid and calcium.
The comparative testing was carried out of the phytoadditive versus its
complex with organic acids.

For deliverance of the objective and targets of the research study, a
feeding trial was organized in feeder pig barns of agricultural holding
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Gundegas (Riga district), A4S Cirmas bekons (Ludza district), agricultural
holding Pakalni (Kraslava holding).

The trial was carried out over the time period from September 2004 to
October of 2006.
The biochemical and microbiological tests were performed in the
biochemistry and microbiology research laboratory of the Agency of Latvian
Agricultural Academy, Research Institute of Biotechnology and Veterinary
Medicine Sigra (LATAK reg. No. LATAK-T-038-06-99-A) pursuant to
methods prescribed by standard LVS EN ISO/IEC17025-2005 Any tests
were performed in accordance with duly accredited ISO standards. The
carcass quality was assessed in slaughter houses of Cesis Meat Plant Ruks
and agricultural holding Pakalni.

Selection of Animals, their Grouping and
Development of Trial Schemes

Within all trials, the grouping of feeder pigs was performed pursuant
to universally accepted requirements indicated in the standard (Ovsjanikov,
1976; Viktorov 1991).

In the pig barn of AS Cirmas bekons, a trial was carried out to establish
the impact of organic acids on the pig productivity and quality of the final
product. Two animal groups were assembled: a trial group and a control
group which were identical as to the age, gender structure, live weight and
origin.

Tabula 2
Trial Regarding the Impact of Organic acids on Feeding of the Feeder
Pigs (Trial Scheme 1)

Group No. | Number Feeding program in different age periods
and title of animals
within a 30-60 days 60-130 130-160 days
group days
Control 50 Complete CR CR
group 1 ration without
additives (CR)
Trial 50 CR +0.6% CR+04% | CR+0.3%
Group 2 organic acid | organic acid | organic acid
additive additive additive

The cross-breed pigs of JorkshirexLandrase were selected for the trial.
Every group contained 50 animals of age from weaning (30 days old) until
finishing, i.e., 160 days old. The trail was carried out in accordance with the
scheme indicated (Table 2).
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Table 3

Efficiency Trial of Phytoadditives in nutrition of feeder pigs

(Trial Scheme 2)
Group No. | Number Feeding program in different age periods
and title of 42-78 days 78-114 days | 114-170 days
animals
within a
group
Control 15 Complete CR CR
group 1 ration without
additives (CR)
Trial 15 CR+ 1% CR +0.5% CR +0.5%
Group 2 phytoadditive | phytoadditive | phytoadditive
Table 4

Efficiency Trial of Phytoadditives, organic acids and complex thereof in
pig nutrition (Trial Scheme 3)

Group Number Feeding program in different age periods
No. and of
title animals 42-78 days 78-114 days 114-170 days
within a
group
Control 15 Complete CR CR
group 1 ration without
additives (CR)
Trial 15 CR + 0.6% CR +0.4% CR +0.3%
Group 2 organic acid organic acid | organic acid
additive additive additive
Trial 15 CR+ 1% CR +0.5% CR +0.5%
Group 3 phytoadditive | phytoadditive | phytoadditive
Trial 15 CR + 1% CR +0.5% CR +0.5%
Group 4 phytoadditive | phytoadditive | phytoadditive
+0.6 % +0.4% +0.3%
organic acid organic acid | organic acid
additive additive additive

For impact evaluation of the phytoadditives developed pursuant to the
set target, 2 trial groups of feeder pigs were formed at the pig barn of the
agricultural holding Gundegas in Riga district (Trial 2).
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Every group included 15 JorkshirexLandrase cross-breed pigs of
weaning age (42 days) until finishing, i.e., 170 days old. The study was
carried out in accordance with the scheme indicated in Table 3.

Trial No. 3 was carried out at the big barn of agricultural holding
Pakalni, Kraslava district. The impact of organic acid additives,
phytoadditives as well as complex of the two were evaluated pursuant to the
set target by forming 4 analogous trail groups of feeder pigs.

Every group included JorkshirexLandrase cross-breed pigs of weaning
age (42 days) until finishing, i.e., 170 days old. Control group pigs were fed a
complete ration. The trail group pigs additionally received organic acid
additive, phytoadditive or their complex accordingly (Table 4).

All groups were kept in identical conditions, fed a complete balanced
ration conforming to their age and live weight.

Data Recording and Testing Methods

The productivity of the feeder pigs was evaluated at AS Cirmas bekons
in relation with technological process according to the live weight increase
and live weight changes by weighing every pig individually at the start of the
trial, at weaning age (30 days) as well as at the age of 60, 130, 160 days.

The amount of the feed consumed was recorded by groups, over the
whole trial period, weighing it at filling the feeding equipment (for pigs from
30 to 160 days of age).

In agricultural holdings Pakalni and Gundegas the technological plan
of production was different from that of A4S Cirmas bekons. In these farms
pigs were weaned at the age of 42 days, consequently the productivity was
evaluated from live weight, changes in live weight increase through weighing
every pig individually at the age of 42, 78, 114 and 170 days.

The amount of the feed consumed was recorded by groups on the
average over the trial period from 42 to 170 days of age.

Making use of the weighting results obtained over the trail period, the
following indicators were calculated and compared:

Average live weight increase in 24 hours per pig,

Feed consumption and conversion on the average per pig,

Live weight and carcass weight at delivery.

For pigs destined for testing, the post-slaughter carcass weight and the
percentage of muscle tissue in carcass was determined according to SEUROP
classification, additionally performing measurements with introscope Optical
Probe.

After chilling for 24 hours, the cross-cut was made in m. longissimus
lumborum at the left side of the carcass after the last rib, its area measured
and meat samples drawn for biochemical tests.
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The quality of the muscle tissue in m. longissimus lumborum was
evaluated by:

Chemical composition (dry matter, crude protein, amino acids —
oxiproline, tryptophan and proportions thereof, crude fat, phosphorous,
calcium and cholesterol), pH level and water holding ratio.

Water holding capacity was identified with the filter paper method.

Total protein was determined in blood serum according to method of
refractometry.

The intestinal tract microflora was analysed at the age of 60 or 78 and
160 or 170 days.

The total count of mesophile aerobic and facultative anaerobic micro-
organisms was determined in CFU count perlg of the sample,

The total count of thermophillic aerobic and facultative anaerobic
micro-organisms was determined in CFU count per 1g of the sample,

Lactic bacteria in CFU per 1g of the sample,

Mould and yeast fungi in CFU 1g of the sample,

Mesophile forms of Escherichia coli in CFU perlg of the sample,

Thermophillic forms of Escherichia coli in CFU perlg of the sample,

Thermophillic and mesophile coliforms,

Staphylococcus species (environmental staphylococci) in CFU
countlg of the sample.

The pH level of the contents of rectum was measured at the end of the
trial. pH was measured making use of equipment OAKTON-pH6, containing
the temperature compensating electrode.

The statistical processing of the obtained data and the drawing of
figures was performed with the Microsoft Excel software package. The mean
arithmetical values of the descriptive statistics indicators and minimum and
maximum values of the mean arithmetical representation errors (standard
errors) were used in data analyses. For comparison of results, t-test (for
comparison of arithmetic mean of 2 sampled populations) was used
(Backhaus et al., 2000; Arhipva, Balina, 2003). The SWOT analysis of the
phytoadditive used in pig feeding was also carried out (Konstantiova, Rivza,
2007)

RESULTS AND DISCUSSION
Impact of organic acid additives, phytoadditives and their
complex on live weight, live weight gain and feed
conversion of pigs

Depending upon the age of animals the impact of applied additives
on the critical indicators of pig productivity were evaluated on the basis of
live weight, live weight gain, feed consumption for raising of one animal and
for producing 1 kg of product.
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In our study, all the additives applied promoted the live weight gain
in 24 hours (Trial 3) (Table 5) — organic acid additive: by 0.043 kg,
phytoadditive: by 0.083 kg, complex of the two: by 0.073 kg in comparison
with the control group. The highest live weight gain was achieved by feed
containing the developed phytoadditive; moreover significant difference was
established among the average live weight gains of the trial groups over the
trail period p<0.05.

The applied additives facilitated the daily weight gain of pigs
depending upon the age of animals. Studying impact of separate additives on
the live weight gain of pigs, the highest live weight gain under organic acid
additives was observed for younger animals: within the age from 30 to130
days, the live weight increased by 4.6% (Trial 1), by 11.8% (Trial 1) (p<0.05)
which amounts to average of 8.2% per all trials. The obtained data concur
with research results of other authors (Swords et.al., 1993; Kidder, Manners,
1978;).

A distinctive impact of organic acid additives on the live weight
gain of feeder pigs at different age periods is associated with the direct
influence of it on the development of morpho-functional activity of the
gastro-intestinal tract and the ability of the gastro-intestinal tract to digest the
feed ingredients.

For young animals less than 30 days old, the functional activity of
the digestive system has not yet fully developed. Organic acid additives
stimulated its development and functionality thus increasing digestibility of
the nutrients contained in feed and resulting in live weight gain.

If the organic acid additives stimulated the live weight gain for
young animals, the developed phytoadditives in their turn, expedited the
average daily live weight gain by 10.6% over the whole trial period (Trial 2)
(p<0.05) and by 12% (p<0.05) (Trial 3) in comparison with the control
group.

Evaluating the live weight gain level by age periods (Trials 2 and 3)
the highest impact was observed for pigs from 42 to 78 days of age —
accordingly by 31.0 % (p<0.05) and 34.1% (p<0.05) higher than for the
control group. With animals turning older, the positive impact of the
phytoadditive on the live weight gain gradually reduced. The same refers to
organic acid additives which were more effective on relatively younger
animals. That can be explained by the beneficial impact of biologically active
substances contained in the different combinations of additives fed to pigs on
the development and functions of their digestive system.

Due to providing feed containing a complex of organic acids and
phytoadditives, the achieved average weight gain was 0.767 kg that is by
0.073 kg more than for the control group (p<0.05).
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Table 5

Impact of organic acid additives, phytoadditives and their complex on
live weight gain of pigs (Trial 3), kg

Control Trial group 2 | Trial group 3 | Trial group 4
) group 1
Indicators | 4 5 Xts, X+s, X+,
n=15 n=15 n=15 n=15
reed | o Tow s o e | O ol
additives acid additive | phytoadditive & o
feed) (CR) +phytoadditive
from 42 to
78 days of | 0.490+0.018 | 0.540+0.034 | 0.657+0.024* | 0.568+0.029*
age, kg
S% 14.60 24.61 14.26 19.51
from 78
g;;slif 0.673+£0.021 | 0.708+£0.024 | 0.751£0.020* | 0.747+0.021*
age, kg
S% 13.17 13.84 11.10 11.70
from114
:10 170 0.869+0.021 | 0.915+0.034* | 0.904+0.017 | 0.940+0.018*
ays of
age, kg
S% 9.21 14.44 7.09 7.42
from 42 to
170 days | 0.694+0.009 | 0.737+0.011* | 0.777£0.009* | 0.767+0.010*
of age, kg
S% 4.77 5.60 4.61 4.99
* p<0.05

Also in regard of complex of organic acid and phytoadditves in the
pig feeding, the highest impact achieved on the live weight gain was for
younger animals from 42 to 78 days of age, indicating live weight gain which
was by 15.9% (p<0.05) on the average higher than for the control group.

The scientific data published indicate that pigs receiving additive of
medicative herbs on the top of their diet (30 grams per 1 kg of feed)
containing nettle Urtica dioica, rosmary Rosmarinus oficionalis, thyme
Thymus vulgaris, Thymus serpyllum, juniper berries Juniperus communis,
achieve higher live weight gains than the control group (Grela, et al. 2002).
Pigs, having received additive of thyme in combination with sage, coriander
and common yarrow achieved by 7% higher weight gain and by 3% higher
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feed conversion in comparison with the control group which were fed only
complete ration (Wagner, 2003).

Similar data are found also in the studies of other authors. In
research studies concerning feeder pigs, it is demonstrated that organically
active substances of plant origin in combination with organic acid additive
improved the live weight gain of pigs by 10% and the feed conversion - by
8% (Peris et.al., 2002; Pig International 2003).

On the whole, it can be concluded that the most serious impact on
the live weight gain and consequently also on the growing of pigs was
exercised by inclusion of the newly developed phytoadditive in the feed
ration.

3.2
3.09
3.1
30 2.96
kg/kg'
2.9
2.84 286
2.8
2.7 w —
Control Org.acc. additive Phytoadditive Org.acc.t
Phytoadd.

Fig 1 Impact of additives on feed consumption for live weight gain
of 1 kg (Trial 3)

The feed consumption for 1 kg live weight gain or the feed
conversion ratio for animals having received organic acid additives was by
4.2% lower, for animals having received phytoadditive - by 8.1% and for
animals having received a complex of both — by 7.45% lower than for the
control group. Better feed conversion ratio was demonstrated by groups
receiving either a phytoadditive or the complex of both on the top of their
complete feed ration (Figure 1).
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Impact of organic acid additives, phytoadditives and their
complex on micro-flora of the rectum contents and its
chemical composition

The productivity level of pigs is largely determined by the
functional activity of digestive system and the microbiological background of
the gastro-intestinal tract. The balance and composition of bacteria found in
digestive tract have a decisive role in ensuring an adequate functioning of the
latter and formation of intestinal immunity system (Gaskin, 1997; Gaskin,
2008, Pabst, Rothkotterv, 1998).

In this aspect, we tested the effect of feed ration supplemented with
phytoadditives, organic acid additives and their complex on the quantitative
and quality composition of the rectum microflora.

All additives applied, facilitated the digestive processes. This was
demonstrated by the quantitative changes of microflora in rectum. The
applied additives facilitated the increase of lactic bacteria favourable for the
digestive process. By comparative testing of the impact on rectum micro-
flora of different additives applied we observed that the organic acid additive
increased the number of lactic bacteria by 16.8x10° KVVg' the
phytoadditive - by 47.8x10° KVVg™', and the complex of the two - by
8.8x10° KVVg™" (Trail 3) in comparison with the control group of 170 day
old pigs (Fig. 2)

Due to the growing numbers of lactic bacteria, the amount of
pathogenic and relatively pathogenic micro-flora like mesophile forms of
Escherichia coli, thermophillic forms of, Escherichia coli, Staphyloccocus
spp., moulds and yeasts decrease.

In the rectum contents of 170 days old pigs the organic acid additive
decreased the number of bacteria of mesophile and thermophillic forms of
Escherichia coli accordingly by 6.2x10° KVVg" and 0.8x10° KVVg', the
phytoadditve — by 6.47x10° KVVg" and 4.2x10° KVVg™, the complex of
organic acids and phytoadditives — by 6.49x10° KVVg" and 5.6x10° KVVg
(Figure 5) in comparison with the control group.

Performing comparative testing among the three versions of
additives applied, it was found that the number of CFU in the mesophile and
termophillic forms of Escherichia coli per 1 g of the rectum contents was
reduced by the complex containing organic acids and phytoadditive.

The impact of the additives applied reduced also the numbers of
yeasts and moulds, as well as Staphyloccocus spp.,and other unfavourable
bacteria in the contents of rectum.

We can conclude that the application of the newly developed
phytoadditive in feeding of the feeder pigs and the organically active
substances contained in them facilitated the development of favourable
microflora (lactic bacteria) as well as the functions of the digestive tract.
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Fig 2 Number of lactic bacteria in the rectum contents of 170
days old pig (Trial 3)

Thus it supported the digestibility and feed conversion in the system
of animals, ensuring a relatively higher live weight gain and live weight.
These data are conformable to those obtained by other scientists (Janssen et
al., 1987; Juven et al., 1994; Dorman, Deans 2000).

7.00x10°

6.90x10°

6.10x10°
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B Eschericia coli mezofilas formas O Eschericia coli termofilas formas

Fig. 3 Bacteria count of mesophile and thermophillic forms of
Escherichia coli in the contents of rectum of 170 days old pigs (Trial 3)
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The studies in vitro indicate that phytoadditives containing thyme,
consequently its active components, volatile oils and thymol provides and
anti-fungal activity. Is effective for prevention of Cryptococcus neoformans,
Aspergillus, Saprolegnia un Zygorhunchus species (Tantaoui-Elaraki, 1994;
Vollon, Chaumont, 1994; Perruci et al., 1995; Paster et al., 1995). Both, the
volatile oils and thymol possesses antibacterial properties against Salmonella
typhimurium, Saphylococcus aureus, Escherichia coli, and many other
bacteria (Janssen et al., 1987; Juven et al., 1994; Dorman, Deans 2000).

One of the problems in pig production is pollution of environment.
The reason is undigested nutrients in the pig litter and manure: fibre, protein,
phosphorous, nitrogen and other ingredients, as well the microflora of
digestive tract.

Faeces discharge undigested feed nutrients and metabolism end
products into environment which undergo biochemical and bacterial
breakdown. Ammonia, nitrogen oxides, nitrates, nitrites, carbon dioxide
hydrogen sulphide, methane, phenol, skatole, indole and other compunds are
formed from protein, nitrogen and phosphorous compounds as the result. The
pig barn is gradually filled ammonia and high load of miroflora harmful for
humans and pigs. The air is saturated with high concentration of nitrogen
oxide, adversely impacting the ozone layer.

The degraded protein and phosphorous compounds dissolve in water
and groundwaters, pollute the soil increasing the level of nitrates, nitrites,
phosphates and other compounds hazardous for environment.

The composition of the pig faeces depends upon the composition of
the digestive tract microflora as well as from the chemical composition of the
feed ingredients consumed, their digestability and conversion in the digestive
tract of pig.

Different factors (feed materials, additives, anti-nutritive and other
substances contained there, the unbalanced state of amino-acids, stress etc.)
reduce the digestibility and conversion of nutrients in the system of pigs. This
results in increased excretion of undigested nutrients and digestive tract
microflora.

Due to the promising trends in the composition and amount of
microflora caused by the fed additives, the digestibility of the crude protein,
crude fat and nitrogen in the digestive tract improved and smaller amount of
nutrients ended up in faeces. Feeding diet with added organic acids, pig
faeces contained 0.31% less undigested protein, 0.05% less unused nitrogen
and by 0.46% less undigested and unutilised crude fat in comparison with the
control group (Fig.4.).

The inclusion of the phytoadditive in pig feed promoted formation
of microorganisms friendly to digestive process more intensively than the
organic acid additive, at the same time better facilitating the availability of
the protein, nitrogen and crude fat contained in feed ingredients and their
digestion in the digestive tract. Subsequently, the contents of rectum

40



contained by 0.94% less protein, 0.74% less crude fat and 0.15% less
nitrogen in comparison with the control group.

The application of a complex including both organic acids and
phytoadditives, in its turn, reduced in the contents of rectum the crude protein
level by 1.16%, nitrogen by 0.18% and crude fat by 0.77% in comparison
with the control group. Material differences were established among the
chemical composition indicators of crude protein in group 1 and group 3,
group 1 and group 4 (p<0.05), crude fat between group 1 and group 4
(p<0.05), nitrogen between group 1 and group 4 (p<0.05) in faeces of pigs.

By comparative testing, it was found out that the complex of organic
acids and phytoadditives was the most efficient for reduction of the
undigested crude protein in faeces.
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@ Crude protein O Nitrogen O Crude fat & Phosphorus

Fig.4 Impact of additives on the chemical composition of the
rectum contents in pigs (Trial 3)

Finally, the additive developed could be recommended for inclusion
in the pig feed ration for reduction of the smells and microbiological and
chemical pollution created by the pig holding.

Impact of organic acid additive, phytoadditive and complex
thereof on the carcass and m. longissimus lumborum quality
of pigs

For description of the carcass quality, material quality criteria were
analysed: carcass weight, composition of the muscle tissue or the lean meat
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ratio (SEUROP class), the cross cut area of m longissimus lumborum as well
as the biochemical composition of meat.

The slaughterweight of delivered pigs at the age of 170 days, after
feeding them ration with added organic acid additive was 71.27 - 72.11 kg,
with phytoadditive - 72.78 - 73.48 kg, while with complex of the two - 73.50
- 73.94 kg. All additives supplemented increased the average carcass weight
by 1.3 - 5.1% in comparison with the control group. The highest gain of
slaughter weight was ensured by adding to feed of the fattening pigs the
complex of organic acid and phytoadditives.

The muscle tissue weight or the lean and high quality meat ratio in
carcass of pigs having received organic acid additives with their ration was
by 2.3% higher, for pigs having received the phytoadditive - by 2.3% higher
(Trial 2) and 2.8% higher (Trial 3), while for pigs having received the
complex of both - by 2.8% higher than for the control group. The highest
content of muscle tissue was found in pigs having received the complex of
both additives. Material differences in contents of the muscle tissue of
carcass were established between group 1 and group 4 (p<0.05).

By the contents of the muscle tissue, carcasses are graded in
SEUROP classes. The higher quality carcasses are graded in class S, the
lower quality carcasses — in class P. Comparing the impact of additives
applied on the carcass quality class, it was established that higher class
carcasses according to SEUROP classification were obtained from pigs
having received feed ration containing the phytoadditives. According to data
of Trials 2 and 3, 67% and 33% of carcasses conformed to the class E
accordingly, 33% and 54% of carcasses — to class U and 13% of carcasses —
to class R.

The cross-section area of the longissimus lumborum is also one of
the most important indicators of the carcass quality. A high quality carcass is
characterized by maximum large cross-section area of m. longissimus
lumborum.

For pigs having received feed with added organic acids the average
cross-section area of the m. longissimus lumborum was within the limits from
48.38 — 50.63 cm?, for pigs having received a phytoadditive -51.95- 63.00
cm’, but for pigs having received the complex of the two - 52.73 cm’.

Consequently, feeding pigs with ration with the newly developed
phytoaddive, the best results were achieved regarding the cross-section areas
of the m. longissimus lumborum.

The biochemical composition and the nutritive value were evaluated
from the following indicators: dry matter, crude protein, crude fat —
intramuscular fat, cholesterol, pH and the water holding capacity.

Judging by contents of dry matter, crude fat and phosphorous,
applied additives did not largely impact the biochemical composition of the
pig muscle tissue. However there were manifest differences between the
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crude protein content of the group 1 with groups 3 and 4 as well as between
group 2 with groups 3 and 4 (p<0.05).

The protein composition and nutritive value of the muscle tissue is
characterized by quantitative relation of two amino acids — tryptophan and
oxyproline. In this correlation tryptophan characterizes the protein
composition of complete amino acids while oxyproline describes the contents
of the incomplete proteins, mainly connective tissue. The higher the content
of tryptophan in muscle tissue, the higher value is attributed to the protein
content. In muscle protein on the average, the trypthophane content was
2.99 - 4.30%, oxyproline content 0.69-1.14%. There were significant changes
observed between the oxyproline content for group 1 and group 3, as well as
for group 1 and group 4 (p<0.05).

The correlation of tryptophan and oxyproline content on the average
stayed within the limits of 3.48 - 4.48. The higher the proportion of the two,
the more value is attributed to the muscle protein. Substantial differences in
the tryptophan-oxyproline relation were found between the group 1 and
group 3 - 12.2%, as well as between group 1 and group 4 -12.7% (p<0.05).

The highest tryptophane-oxyproline relation was obtained by
feeding the phytoadditive and complex of organic acids and the
phytoadditive, namely 3.85 (Trial 2), 4.31 (Trial 3) and 4.48 (Trial 3.); it was
by 22.09 - 26.91% higher than for the control group. Consequently, both the
phytoadditive alone and the complex of organic acids and phytoadditive as a
pig feed supplement ensures a higher protein quality in muscle tissue, i.e., a
higher nutritive value.

The intramuscular (crude) fat content in muscle tissue stayed within
the limits of 1.98 - 3.19% , thus the additives applied had failed to
substantially impact the amount of intramuscular fat in muscular tissue, i.e.,
the differences were not material (p>0.05).

It should be pointed out that the intramuscular fat content influences
the meat flavour quality. The minimum intramuscular fat content indicated
by different authors in scientific sources at optimum pork fibrousness is 2.5 -
3.0 % Danish scientists point out that 2% intramuscular fat content is
optimum for achieving well-tasting meat (Devol et.al.,1988; Holis, 1993). In
Russia, on the other hand, 3.8 - 4.0% is considered the best to ensure
optimum taste quality of meat (Muxaitnoa, 2002; [Toromaes, 2002).

The intramuscular fat level as indicated in Danish and American
research studies was rather similar to that in British studies. It was discovered
that the elevated intramuscular fat level above 2% improves the meat taste
quality even for pale, soft and exudative (PSE) pigmeat. If the intramuscular
fat level drops to 1% or slightly lower, the taste of meat can still be good,
however suboptimum (Warris,1996). Comparing our data with data from
scientific sources, the feed additives utilised by us had not influenced the
meat taste quality, for the intramuscular fat content was on optimum level.
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The cholesterol level in muscle tissue of the feeder pigs was from
507.21 to 558.5 mg kg 'on the average. It was observed that all the additives
applied reduced the cholesterol level in muscle tissue (Fig 5).

Supplementing of the feeder pig feed ration with organic acids
reduced the cholesterol level in muscular tissue of 170 day old pigs by 42.1
mg kg, while feeding of phytoadditives — on the average by 51.1 mg kg™,
and feeding of the complex of both — by 38.8 mg kg™ in comparison with the
control group. The highest impact on the cholesterol level reduction in
muscle tissue was exercised by the newly developed phytoadditive.
According to indications of King (2003), the organically active substances,
volatile oils and anti-oxidants contained in the phytoadditive had reduced the
cholesterol synthesis in the system of animals thus decreasing depositing of
cholesterol in muscle tissue.
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Impact of additives on reduction of cholesterol level in muscle
tissue (Trail 3)

Assessing the impact of the additives applied on the quality of
muscle tissue, the pH level in m. longissimus lumborum was measured. It was
established that by feeding diet supplemented with organic acids, the pH
level was 6.16 (Trial 1) and 5.81 (Trial 3), feeding diet with the phytoadditive
it was - 5.86 (Trial 2) and 5.84 (Trial 3), but feeding diet with the complex of
both - pH - 5.83.

Researchers are of opinion that the meat quality is low if the pH
level in m. longissimus lumborum falls below pH 5.6. Also in Latvia and
Estonia, scientists emphasize that for acceptable quality meat pH stays within
the limits of pH 5.6-6.29 (Vege et al., 1998; Tanavots et.al., 2002). In trials
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performed, the pH in m. longissimus lumborum stayed within the indicated
limits and the meat was high quality.

Meat quality is characterized by the water holding capacity in
muscle tissue. According the research studies of the institute Sigra on water
holding capacity, the optimum capacity is deemed
21% - 22% (Ramins et al).

When feeding diet with organic acid additive, the water holding
capacity of m. longissimus lumborum was 20.40 (Trail 3) -21.06 (Trial 2.),
when feeding diet with the phytoadditive 21.26 (Trail 2) - 21.39 (Trial 3), but
feeding complex of both - 21.18 (Trial 3). The lowest water holding capacity
or the highest water loss from muscle tissue was demonstrated by animals of
the control group - 22.46%.

The feed additives applied, increased the water holding capacity in
muscle tissue. In case of organic acids by 1.4% (Trial 1) and 2.6% (Trial 3),
in case of the phytoadditive - by 1.07% (Trial 2) and 1.61% (Trial 3), but in
case of the complex of both — by 1.82% in comparison with the control
group. The water holding capacity indicators vary to a large extent among
groups (p<0.05).

Evaluating all quality indicators tested, we can conclude on the
whole that application of both, the newly developed phytoadditives and
complex of the latter with organic acids promoted acquisition of high quality
pig meat.

Also the data found in scientific sources indicate that adding of
phytoadditives to pig feed, reduced the back fat layer by 8.4% and increased
the cross cut area of m. longissimus lumborum by 15.1% and the amount of
muscle tissue in carcass by 6.7%. (Urbanczyk, 2002).

Impact of the organic acid additive, phytoadditive and their
complex on the biochemical composition of blood in pigs

The impact of feed additives on the pig metabolism processes was
evaluated on the basis of biochemical composition of blood, analysing the
indicators of protein, carbohydrates, minerals and cholesterol. All
biochemical data analysed stayed within the limits of physiological standards.
The applied additives did not cause any deviations of the biochemical
indicators of blood from the physiological standards.

For protein exchange profile, the total protein in blood sample was
assayed obtaining average values within the limits 7.46% - 7.97%. The
components of the additives applied expedited the protein exchange process
in the system of pig, increasing the total protein level in blood in the
following range: organic acid additive by 9.7% (Trial 1) and 3.5% (Trial
3),on the average by 6.6%, phytoadditive - 7.7% (Trial 2) and 5.1% (Trial 3),
on the average by 6.4%, but the complex of both - by 3.5% (Trial 3) in
comparison with the control group. The highest level of total protein in pig
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blood was found for pigs having received both, the organic acid and the
phytoadditive. The higher the protein in blood the more intensive metabolism
and provision of the system with proteins

For carbohydrate metabolism profile, the glucose level in blood was
tested. The glucose level in blood stayed within the limits of 51.48 - 58.93
mgkg™. The feed containing organic acid additive increased the glucose level
by 4.6% (Trial 1) and 4.0% (Trial 3), phytoadditive - by 9.4% (Trial 2) and
7.0% (Trial 3), complex of both - by 12.9% (Trial 3) in comparison with the
control group. The highest blood glucose level was caused by adding of
complex of organic acids and phytoadditives to pig feed (p<0.05), i.e., the
additives containing the complex of those ingredients promoted the
carbohydrate metabolism best of all.

The indicators of the mineral metabolism tested were the following:
contents of calcium and phosphorous in blood was within the limits of 9.77 -
10.47 mg kg and 8.86 - 9.62 mg kg'. Supply of the feed with complex of
the organic acids and phytoadditives facilitated the absorption of calcium and
phosphorous in the digestive system. That resulted in increase of the blood
calcium level by 4.09% in case of phytoadditive (Trial 2) and 7.0% (Trial 3)
and by 5.6% (Trial 3) in case of complex of both in comparison with the
control group. At the same time, the phosphorous level in blood was
increased also: due to phytoadditive by 4.62% (Trial 2) and 5.13% (Trial 3),
and due to complex of both - 4.37% (Trial 3).

The cholesterol level in pig blood serum stayed within the limits of
137.9 - 180.7 mg kg'. All additives applied promoted its reduction. The
organic acid additive decreased the cholesterol level in blood by 42.8 mg kg™
(Trial 1) 12.2 mg kg (Trial 3) — on the average by 15.3 mg kg, the
phytoadditive - by 13.2 mg kg (Trial 2) and 14.6 mg kg™ (Trail 3) — on the
average by 13.9 mg kg, while the complex of both - by 26.1 mg kg™ (Trial
3) in comparison with the control group. The complex of organic acids and
the phytoadditive as a pig feed supplement proved to be the most efficient
reducer of the blood cholesterol level (p<0.05) within this trial.

The cholesterol synthesis is carried out in liver and the rectum cells
of pigs (King, 2003). Probably its biosynthesis was influenced by the organic
acid additive applied, suppressing the synthesis process. We can assume that
the bioactive substances included in phytoadditives (choline etc.) also
suppressed its synthesis in liver and reduced cholesterol in metabolism
processes. (Van Dyck et.all, 2003; King, 2003).

From the point of view of blood biochemistry, the addition of
organic acids to the phytoadditive did not degrade the organically active
substances contained in phytoadditives and preserved their activity, therefore
the complex of both additives in a similar way than phytoadditive alone
successfully improved the metabolism indicators in blood.
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Efficiency evaluation of the applied additives

On the basis of data obtained within our study, the economic
profitability assessment of the applied additives according to prices of the
utilized feed amounts for producing of one animal versus the profit from the
delivered carcasses was performed. The inclusion of the organic acid additive
increased the price of the consumed feed by 0.60 LVL per 100 kg of feed in
comparison with the control group. Phytoadditives increased the cost of the
utilised feed by 0.40 LVL per 100 kg, while the complex of both additives
increased the feed cost by 1.00 LVL per 100 kg in comparison with the
control group.

The price of the newly developed phytoadditive was lower than that
of organic acid additive by 0.20 LVL/100 kg and the price for the complex of
both by 0.60 LVL/100 kg, consequently the least expensive was the feed with
the phytoadditive while the most expensive — the feed containing complex of
both.

At the same time, the cost incurred for production of one animal
with feed containing organic acids amounted to 51.93 LVL, with feed
containing the phytoadditive - 51.92 LVL. If the diet was supplemented with
additive containing the complex of both, the feed costs incurred for
production of one animal increased to 53.28 LVL, which was the highest cost
among the groups studied. The level of receipts for a pig delivered was
largely determined by efficiency of additives applied under trial per slaughter
weight volume of 1 pig.
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Control Org. acc. add. Phytoadd. Org. acc.+ phytoadd.
Versus control -1.39 +1.27 +0.47

Fig 6 Margin from carcass sales versus the cost for the utilised feed for 1
pig, LVL (Trial 3)
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Looking into the meat sales, it was evident that supplementation of
the organic acid additive to pig feed, increased the amount of the meat
delivered by from one pig by 0.93 kg, supplementing of the phytoadditive —
by 3.15 kg, but supplementing the complex of both - by 3.60 kg, which is
relatively more than in two previous cases.

Thus, in comparison with the control group (Fig.6), the highest
difference moneywise between profits from the carcass sales and costs for
feed to produce one animal was for pigs which received feed ration
supplemented with the phytoadditive - 1.27 LVL.

The above figure demonstrates the commercial profitability of
utilising the newly developed phytoadditive containing thyme 7Thymus
vulgaris, balm Melissa officionalis, nettle Urtica dioica and the oak bark
Quercus Robur.
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CONCLUSIONS

1. A new phytoaddive form local herbs has been developed containing thyme
Thymus vulgaris L. leaves, nettle Urtica Dioica L leaves, oak Quercus Robur
bark and balm Melissa officinalis L leaves,

2. The application of the phytoadditive, organic acid additive and complex of
both in feeding of pigs increased their productivity;

e Improved the daily live weight gain, by 12.0%, 5.8% and 1.5%

accordingly; (p<0.05)

e Improved the feed conversion ratio: by 8.1%, 4.0% and 0.6%

accordingly.

3. The applied feed additives improved the quality of the final product:

e Slaughter weight amount was increased with organic acid additive
by 1.3%, with phytoadditive by 4.4%, with complex of both - by
5.1% (p<0.05)

e The muscle tissue content in carcass was increased with organic acid
additive 1.4%, with phytoadditive - by 2.3% and with the complex
of both - by 2.8%, as well as improved the carcass quality class
according to SEUROP scale

e Cholesterol level in muscle tissue was decreased with the
phytoadditive by 9.2%, with organic acid additive by 8.2% and with
the complex of both - by 6.9% (p<0.05).

4. The additives reduced the amount of undigested nutrients in rectum, and
increased the level of beneficial lactic bacteria there by the following
proportions: organic acid additive - by 16.8x10° KVVg™, phytoadditive - by
47.8x10° KVVg', complex of both - by 8.8x10° KVVg"', as well as they
decreased the numbers of unfavourable moulds and yeasts in the contents of
rectum: mesophile and termophile forms of Escherichia coli, Staphylococcus
sp. KVVg!, consequently reducing also the environment pollution.

5. The best economic efficiency in pig feeding in comparison with organic
acid additives and complex of phytoadditives and organic acids were
demonstrated by phytoadditives, increasing the receipts from sales of one
animal by 1.27 LVL versus results of the control group.

49



RECOMMENDATIONS

The pig production establishments are advised to make use of the
developed phytoadditive to enhance the pig feeding. It consists of natural
ingredients and is a safe, harmless additive improving the meat quality. The
phytoadditive should be used for feeding of the fattening pigs according to
the following scheme: for pigs of 42 - 78 days age, by adding 1% to the
complete feed ration and for pigs between 78 days of age and delivery time —
0.5% to the complete feed ration.

The phytoadditive is recommended both, for conventional and organic
farming systems to increase the economic cost-effectiveness of the pig
production sector through improvement of the following indicators:

*  productivity:

increased live weight and live weight gain per day;

decreased the feed amount required for production and consequently
also decreased feed costs;

facilitated increase of beneficial micro-flora in digestive tract with
an aim of improving the feed conversion;

* improved quality of carcasses and meat, increased the lean meat

outcome in carcass;

decreased fat and cholesterol in muscle tissue;

increased the relation of tryptophan and oxyproline (nutritive value
of meat) in muscle tissue;

»  decreased the pollution of environment:

reduced amount of nitrogen, phosphorous and unfavourable micro-
flora, thus reducing the biochemical and microbiological pollution,
including the smell emissions.
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