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IEVADS

Teémas izpétes situacija un aktualitate. Lauksaimnieciba ir viena no
senakajam tautsaimniecibas nozarém, kuras pamatuzdevums ir nodroSinat
partikas razoSanai nepiecieSamo izejvielu ieguvi. Latvija putnkopiba ir
tradicionala lauksaimniecibas nozare ka piena lopkopiba, ciikkopiba, un tai ir
nozimiga loma tautsaimnieciba.

Latvijas putnkopibas galvenie virzieni ir olu un putnu galas razoSana. Olu
razo$anas apjomi pilniba nodro$ina iedzivotaju pieprasijumu, un katru gadu
pieaug olu eksports. Tacu Latvija nav pietieckams putnu galas razoSanas apjoms
un I1dz ar to ir liels putnu galas importa Tpatsvars. Latvija iedzivotaji no visiem
lopkopibas galas produktiem ikdiena visvairak patéré ciikgalu un putnu galu.
Lai saglabatu Latvijas putnkopibas produktu tirgus dalu un razotu produktus
atbilstoSi paterétaju ve€lmeém, putnkopibas uzpémumiem jaorientjas uz
inovacijam — jaunu un atskirigu konkur€tspgjigu produktu razosanu. Pieaugot
paterétaju pieprasijumam pé&c kvalitativiem, veselibai labveligiem partikas
produktiem, nepiecieSams izstradat jaunus inovativus, inovativa sastdva un
funkcionalus partikas produktus. Tade] lopkopibas nozares mérkis pasreiz nav
palielinat partikas produktu ieguves kvantitati, bet palielinat kvalitativu partikas
produktu razoSanu. Attistoties uzturzinatnei un partikas produktu raZoSanas
tehnologijam, tirgd tiek piedavati arvien jauni augstas kvalitates partikas
produkti, kas rada iesp€jas patérétajam veidot sabalansétu un veseligu ikdienas
uzturu. Ipasi palielinas cilvéku veselibai nepiecieSsamo mérktiecigi veidoto
inovativo partikas produktu razosana.

Janorada, ka partikas produkti ir ciesi saistiti ar cilveku uztura funkcionalajam
Tpasibam un partikas produktu veseligumu. Tas nozimé, ka partikas produktiem
bitu jasatur ar tadas biologiski aktivas vielas, kas labveligi ietekmé cilvéka
organisma funkcijas, veicina veselibas saglabasanu un samazina dazadu slimibu
riska faktorus (Zarins, Neimane, 2009; Hooker, Teratanavat, 2008; Coppens et
al., 2006; Kasper, 1996). Japanas zinatnieki 1984. gada uzsaka pétjjumus, ka
dazadi uzturprodukti un tajos esos$as baribas vielas, Tpasi biologiski aktivie
savienojumi, ietekmé butiskakas cilvéka organisma fiziologiskas funkcijas:
sp&ju pretoties dazadam slimibam, paaugstinat imunitati, uzlabot gremosanas
un citu sistému funkcijas, noverst riska faktorus, kas izraisa sirds asinsvadu u.c.
slimibas. Pamatojoties uz p&tijumos iegiitajiem rezultatiem, tika radita partikas
produkti ar noteiktam biologiski aktivam sastavdalam, kas mérktiecigi un
pozitivi ietekmé cilvéka organisma funkcijas. Sos produktus nosauca par
funkcionalajiem partikas produktiem (Riga Food, 2004). Funkcionalie partikas
produkti satur tadas biologiski aktivas vielas, kas labveligi ietekmé cilveka
organisma funkcijas, samazina dazadu slimibu riska faktorus un veicina
veselibas saglabasanu. Pateicoties funkcionalo sastavdalu klatesamibai dazada
veida partikas produktos, patérétajam ir dota iesp&ja pilnvertigi sabalansét
uzturu, noverst ikdienas uzturd deficitas baribas vielas, ka, piem&ram,
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vitaminus, omega taukskabes u.c., un pielietot tas dazadu slimibu profilaksei
(Bhat, Bhat, 2011; Farrell, 1997). Pasaules tirgus vértiba un raZzo$anas apjoms
funkcionalajai partikai ar katru gadu pieaug vidgji par 10% (Bech-Larsen,
Scholderer, 2007; Benkouider, 2004; Michella, Slaugh, 2000).

Pasaule un ar Latvija iedzivotaji visvairak slimo ar sirds un asinsvadu
slimibam. Viens no So slimibu augsta riska faktoriem ir omegas grupas
taukskabju un antioksidantu deficits ikdienas partikas produktos. Uznemot ar
uzturproduktiem omega grupas taukskabes un antioksidantus, tiek sekméta
holesterina vielmaina cilvéka organisma un noversti riska faktori, kas izraisa
iepriek§minétas slimibas (American Dietetic Association, 2009; Aro, 2000).
Autore uzskata, ka Tpasi nepiecieSams palielinat mérktieciga sastava inovativu
taukskabém, antioksidantiem bagatinatu putnkopibas produktu razoSanu,
izmantojot Latvija audz&tu rapsa un linséklu e]lu, ka arT mezistrades atlieku
produktus. Latvija inovativu, funkcionalu putnkopibas produktu razoSana saka
pamazam attstities 2003. gada.

Ka paradija pétijjuma t€mas priekSizpéte, Latvija zinatnieki dazados laika
posmos ir pieveérsusSies funkcionalu putnkopibas produktu ieguves analizei,
liekot uzsvaru uz putnu veselibas un produktu kvalitates raditajiem (Vitina et
al., 2008; Vitina et al., 2008; Vitina et al., 2007; Krastipa u.c., 2005a; Krastina
u.c., 2005b; Krastina et al., 2005¢; Vitina, Miculis, 2004; Krastina, 2003). Tacu
autore konstat€ja, ka nepiecieSami padzilinati ekonomiskie petijumi inovativu
putnkopibas produktu razoSana.

ArT arvalstu zinatnieki pievérsusies funkcionalo produktu razo$anas izpétei un
to ietekmei uz patérétaju veselibu (Qi et al., 2010; Pascal, 2009; Siro et al.,
2008; Yamada et al., 2008, Stanton et al., 2005; Mark—Herbert, 2004; Menrad,
2003; Shimizu, 2003; Arai et al., 2002; Contor, 2001; Eckhardt, 2001; Hardy,
2000; Bellisle et al., 1998; Smith et al., 1996; Thomas, Earl, 1994; u.c.).
Savukart inovativu putnkopibas produktu razoSana arvalstu zinatnieki uzsver
funkcionalo putnkopibas produktu kvalitati un ieguves veidus (Nikolova et al.,
2009; Grashorn, 2007; Milosevic et al., 2006; Jorge et al., 2006; Grashorn,
2005; Yannakopoulos et al., 2005; Pritchard, 2003; Holub, 2002; Jeroch et al.,
2002a; Jeroch et al., 2002b; Jeroch et al., 2001; Jorge et al., 1997), bet
nepietiekami ir petiti tiesi So produktu ieguves ekonomiskie raditaji.

Autore ar inovativa sastava putnkopibas produktu ieguves izpétes jautajumiem
nodarbojas LLU agentiiras Biotehnologijas un veterinarmedicinas zinatniska
institita ,,Sigra”, veicot zinatnisko projektu ekonomisko analizi kops
2006. gada. Institiita zinatnieku (piedaloties §1 darba autorei) 2006. gada
veiktais Zemkopibas ministrijas subsidiju projekts Latvijas lauksaimniecibas
nozares un lauksaimniecibas zinatnes attistibas stratégija, ka arl Valsts
pétijumu  programmu projekts Nr.4 Dzivnieku genetisko, fiziologisko un
biokimisko pazimju izpéte augsti kvalitativas, veseligas un drosas dzivnieku
izcelsmes partikas ieguvei iezimgja sakumu inovativu putnkopibas produktu
razosanas ieguves analizei Latvija.
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Promocijas darba te€mas izveéli noteica autores lidzdaliba LLU agentiiras
Biotehnologijas un veterinarmedicinas zinatniska institita ,,Sigra” zinatniskajos
projektos sadarbiba ar institita =zinatnickiem praktisko putnkopibas
izm&ginajumu izpilde.
Autore inovativu putnkopibas produktu razoSanas ekonomiskos aspektus
izvertéja, pamatojoties uz izmégindgjumu rezultata iegitajiem rezultatiem.
EdinaSanas izmégindjumus veica LLU agentiiras Biotehnologijas un
veterinarmedicinas zinatniska institita ,,Sigra” fiziologijas korpusa vivarija ar
krosa Lohmann Brown dgjgjvistam, ROSS-308 broilercaliem. Visos
izméginajumos autore uzskaitija, izvertéja un veica ekonomiskos aprékinus par
putnu produktivitati (dzivmasu, dgjibu, baribas patérinu, sastavu, galas un olu
kvalitati), baribas un iegiitas produkcijas izmaksam, salidzinot ar tradicionali
(kadi péc analogijas tiek razoti ari citas valstis, pieméram, olas, broilercalu
gala) razotiem putnkopibas produktiem. Autore izveértéja omega grupas
taukskabju un antioksidantu saturoSu putnkopibas produktu ieguves un
realizacijas ekonomiskas iesp&jas, So produktu razoSanas attistibas iespgjas
Latvija. Autore promocijas darba rezultatus ir prezentgjusi Latvijas putnkopibas
uznémumu parstavjiem konferencé LLU Biotehnologijas un veterinarmedicinas
zinatniska institiita ,,Sigra” un Pasaules Putnkopibas zinatniskas asociacijas
Darbam izvirzita $ada hipotéze — inovativi risinajumi putnkopibas produktu
ieguvé ir mérktiecigi veidojami un ekonomiski pamatoti, razojot veselibai
labveligus produktus.
Definéta hipotéze rosingjusi izvirzit darbam meérki — izpétit inovativo
risindgjumu aspektus putnkopibas produktu razo$ana Latvija.
Meérka sasniegSanai ir izvirziti Cetri promocijas darba uzdevumi.
1. Izpétit inovativa sastava putnkopibas produktu ieguves teorétiskos aspektus
un razosanas tiesisko pamatojumu.
2. Analizét putnkopibas produktu razoSanas un tirdzniecibas attistibas
galvenas tendences un riskus ES, t.sk. Latvija.
3. Noskaidrot inovativa sastava  putnkopibas  produktu  ieguves
bioekonomiskos aspektus, pamatojoties uz izméginajuma datiem.
4. lIzstradat inovativa sastava putnkopibas produktu raZzoSanas un paterétaju
vajadzibu prognozes Latvija.
Saskana ar promocijas darba t€mu promocijas darba pétijuma objekts ir
Latvijas putnkopiba. Promocijas darba pétijjuma priekSmets — inovativa
sastava putnkopibas produktu (gala un olas) ieguves bioekonomiskie aspekti.
Pétijuma ierobeZojumi — ievérojot darba ierobezotibu, autore izvélgjusies
analizet lielakas putnkopibas produktu razotajvalstis ES (produkcijas apjoms,
patérins). Autore p&tijuma balstijas uz izméginajumu rezultatiem.
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Promocijas darba izstrad€ ir izmantotas kvalitativas un kvantitativas pétijumu

metodes:

— monografiska un grafiska, analizes un sintézes, indukcijas un dedukcijas
metodes, lai apspriestu teorgtiskos un diskutablos aspektus p&tijuma mérka un
hipotézes konteksta, normativas bazes analize;

— ES valstu un Latvijas putnkopibas nozares situacijas izpetei un nozaru
attistibas faktoru virzienu un tempu noskaidroSanai izmantotas analizes un
sint€zes, ka arl statistisko petjumu metodes, t.i., statistisko raditaju
aprékinasana, sakaribu analize, datu visparinasana, norises virziba dinamikas
rindas, pieauguma tempi;

— eksperimenté$ana, abstrakti — logiska, statistiskas datu apstrades metodes, lai
noskaidrot inovativo putnkopibas produktu ieguves bioekonomiskos aspektus
primaraja sféra (pamatojoties uz izméginajuma datiem);

—  abstrakti — logiski konstruktiva un interpretacijas metode, empiriska pétijumu
metode — aptauja, veidojot interpret§jumus, secinajumus un novert§jumu par
inovativo putnkopibas produktu koncepciju Latvija.

Grafiska metode ieglito datu vizualai noformeésanai. Datu matematiskai apstradei ir

izmantota Microsoft Office datu apstrades programma Excel.

Pétijuma posmi — petljuma izmantoti dati par putnkopibas nozares stavokli

Latvija un ES wvalstis laika posma no 2004. lidz 2010. gadam un LLU

Biotehnologijas un  veterinarmedicinas  zinatniska institita ,,Sigra”

8 izmégindajuma dati un izanalizéti 12 dazadi é&dinasanas variantu

ekonomiskie raditaji ar broilercaliem un dgjgjvistam no 2006. lidz

2012. gadam.

Pétijumu istenosana ka informacijas avoti tika izmantoti:

— Latvijas un arvalstu zinatnieku public&tie p&tjjumi;

—  starptautiskie normativie dokumenti;

— Latvijas Republikas likumi, Ministru kabineta (MK) noteikumi un citi
normativie dokumenti;

— analizéta arvalstu praktiska pieredze, balstoties uz literatliras avotiem un
veicot konsultacijas un parrunas ar Latvijas zinatniekiem un specialistiem,
ka arT ekspertiem;

— LR Centralas statistikas parvaldes, EUROSTAT, FAOSTAT un citu
organizaciju datu bazés pieejama informacija darba Tistenotas
statistiskas analizes veikSanai;

— Zemkopibas ministrijas (ZM) un Lauku atbalsta dienesta (LAD)
informacija;

—  teorétiska un analitiska literatiira;

— interneta pieejama un p&tfjuma uzdevumiem atbilstosa informacija;

— publicétie un nepublicétie izméginajumu dati, zinatniskas atskaites;

— autores veikto petjjumu rezultati;

— citi informacijas avoti, kuri ir noraditi literatiiras saraksta.
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Ari Latvijas zinatnieki LI Vitina, V. Krastina, J. Nudiens un putnkopibas
praktiki M. Butka, I. Dreimane ir pievérsusies inovativu putnkopibas
produktu ieguves iesp&jam un $o produktu nozimigumam cilvéka uztura. Vinu
petljumu materialam ir bijusi ierosinosa nozime autores zinatniskaja darba.

Pétijuma novitate:

eksperimentu rezultata padzilinati izpétiti ekonomiskie aspekti dazadu
baribas Iidzeklu pielietoSanai dgj&jvistu un broilercalu €dinasana;
izmégindgjumu rezultata izpétitas augu ellu un eglu skuju neitralo
ekstraktvielu piedevu ietekme uz broilercalu galas un dgj&jvistu olu
kvalitati;

izstradats ekonomiskais, zinatniskais pamatojums inovativu putnkopibas
produktu (vistu olu un broilercalu galas) ieguvei, kas satur patérétaju
veselibai nepiecieSamas paaugstinatds omega grupas taukskabes un
antioksidantus;

prognozgta inovativo risinajumu ietekme lielakajos Latvijas putnkopibas
uzpemumos;

veikta pateretaju informétibas aptauja par funkcionaliem produktiem;

ar hierarhijas analizes metodi analiz€ti inovativo risindgjumu pielietoSanas
scenariji Latvijas putnkopiba.

Darba hipot€ze ir pieradita ar $adam aizstavamam tézém:

palielinoties pat€rétaju interesei par veseligiem un kvalitativiem partikas
produktiem, pieaug pieprasijums p&c inovativa sastava funkcionaliem
putnkopibas produktiem;

putnkopibas produktu razo$anas un tirdzniecibas attistiba ES ir atkariga no
baribas cenu svarstibam, un to ietekme putnu slimibu uzliesmojumi;
bagatinot baribas sastavu ar taukskabém un antioksidantiem, iesp&ami
inovativi risindgjumi putnkopibas razoSanas efektivitates un produkcijas
kvalitates paaugstinasanai;

ir iesp€jams prognozét putnkopibas nozares attistibu, paaugstinot
putnkopibas uzpémumu pelpu un pievienoto vértibu produktiem,
izmantojot inovativus putnu €dinasanas risinajumus.
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1. INOVATIVU PUTNKOPIBAS PRODUKTU IEGUVES
TEORETISKIE UN TIESISKIE ASPEKTI

Nodalas saturs darba aiznem 33. 1pp., kuras ietilpst 2. tabulas un 15. areli.
Nodala izvirzita teze: palielinoties patérétaju interesei par veseligiem un
kvalitativiem partikas produktiem, pieaug pieprasijums péc inovativa
sastava funkcionaliem putnkopibas produktiem.
Nodala atspogulota pétijuma mérkis ir noskaidrot putnkopibas vésturisko
attistibu, inovativo risinadjumu iesp&jas putnkopiba funkcionalo produktu
razoSana.

1.1. Putnkopibas nozares vesturiska attistiba

Putnkopibas attisttba pasaulé ir cieSi saistita ar kultirvesturiskajiem,
politiskajiem un ekonomiskajiem procesiem. Riipnieciska putnkopiba ir putnu
audzeSanas tehnologija majputnu galas un olu ieguvei, izmantojot intensivas,
progresivas tehnologijas un metodes, lai ieglitu augstakus razoSanas raditajus
1saka laika perioda ar minimalam izmaksam (Heuaes, 2010).

Putnkopibas produktu raZoSanas apjomus pasaules putnkopibas uzpnémumos
galvenokart noteica €dinasana un putnu produktivitate. Putnu produktivitati
raksturo dg&jiba jeb ieglito olu skaits no vienas dgj&jvistas gada, ka ari putnu
dzivmasa un galas Ipasibas kauSanas vecuma (Ozola u.c., 1990).

Riipnieciska putnkopiba daudzus gadu desmitus razojusi tradicionala sastava
olas un broilercalu galu. Savukart paterétaji arvien vairak piever§ uzmanibu
partikas produktu kvalitatei un veseligumam. Lidz ar to, lai saglabatu Latvijas
putnkopibas produktu tirgus dalu un razotu produktus atbilstoSi patérétaju
velmém, putnkopibas uzp€mumiem jaorient€jas uz inovacijam — uzlabojot
razoSanas procesu, lai iegiitu augstaku gala produkta tirgus vértibu.
Putnkopibas uznémumi, izmantojot inovacijas gan razo$anas tehnologiskajos
procesos, gan produktu razoSana, sp&j piedavat tirgii inovativus, veselibai
labveligus funkcionalus produktus.

1.2. Inovativi risinajumi funkcionalu produktu ieguvei putnkopiba

Inovacijas partikas razoSana izmanto, lai uzlabotu partikas produktos
uzturvertibu, pielietojot jaunas sastdvdalas un piegaddes mehanismus
(Graveland-Bikker, de Kruifa, 2006). Inovativi produkti satur jaunas
sastavdalas.

Pateretaji velas saglabat savu veselibu ar atbilstoSu un sabalansétu uzturu,
tadgjadi samazinot saslimstibas risku. Lidz ar to palielinas paterétaju interese
par partikas produktu sastavu un kvalitati, kuri tiek lietoti ikdienas uztura.
Pastiprinata uzmaniba tiek veltita produktu droSumam un veseligumam, t.i., lai
tie nesaturétu vielas, kuras var€tu atstat nelabv€ligu ietekmi uz paterétaja
organismu (mikroorganismi, mikotoksini, pesticidi utt.).
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Funkcionala partika labveligi ietekmé cilvéka organisma funkcijas, paaugstinot
to uzturvertibu, ka arT aptur vai palénina slimibu gaitu (Mark—Herbert, 2004;
Menrad, 2003; Arai et al.,, 2002; Contor, 2001; Eckhardt, 2001) (1.1. att.).
Pateretaji arvien vairak uzskata, ka vigu veseliba ir tiesi saistita ar uztura lietoto
partiku (Mollet, Rowland, 2002). Palielinajusies arT mediju uzmaniba, public&ti
zinatnieku pétijumi par funkcionaliem produktiem, arvien vairak paterétaju
uznemas lielaku atbildibu par savu veselibu (L'Abbe, 2008). Funkcionalas
partikas razoSanai tika pieversta 1pasi liela uzmaniba un ta parstav vienu no
augoSam pasaules partikas industrijas nozarém (Functional Food Industry...,
2012; Harris, 2000; Mazza, 1998).

- Sekmé aknu
Veicina gremosanas l metabolismu
sisteémas funkcijas —
darbibu Inovativa sastava putnu .
: Samazina
galas un olu nozime R
* . I holesterina sintézi
cilvéku organisma

Uzlabo zults

metabolismu

ar palielinatu ©-3, o6

grupu taukskabju un
karotinoidu saturu

aknas un zarnas un
nogulsnésanos
asinsvados

\ samazina holesterina Iimeni %

Y ' Novers sirds un
Palielina ikdienas uztura asinsvadu u.c.
deficitas biologiski aktivas | slimibu riska
vielas (0—3 un o—6 taukskabes faktorus
u.c.)
Avots: autores veidots péc Bodnieks, 2008; Grashorn, 2007, WHO..., 2003; Holub, 2002,
Simpoulos, 2002, Tikki et al., 2001
1.1. att. Inovativa sastava putnu galas un olu nozime cilvéku organisma.

Uzlabo zarnu
mikrofloras sastavu
un funkcijas

Majputnu gala un olas veido lielu dalu no ikdiena lietotiem uzturproduktiem un
pedgjo gadu laika palielinajies $o produktu patérins. Tadejadi, bagatinot Sos
produktus ar veselibai labvéligam vielam, tiks iegiti funkcionali putnkopibas
produkti (Grashorn, 2007; Grashorn, 2005; Pritchard, 2003).

Inovativie risinajumi funkcionalo putnkopibas produktu razosana ir, ja

putnu baribai pievieno dazadus baribas lidzeklus ar mérktieciga sastava
biologiski aktivam vielam un tas p&c uznemsanas no baribas tiek transformétas
putnu organisma un uzkrajas gala vai olas (Onu et al., 2010; Yalcin, Unal,
2010; Islam 2008; Jorge et al., 2006; Van Elswyck, 1997).
Inovativais risinajums, lai ieglitu putnkopibas produktus ar paaugstinatu ®—3 un
o—6 taukskabju un karotinoidu saturu, ir iesp&ja putniem izédinat baribu ar
paaugstinatu So taukskabju un karotinoidu daudzumu, Iidz ar to tiek palielinata
razosanas efektivitate, kas ir vérsta uz galvenajiem razoSanas faktoriem: —
dzivsvara pieaugumu, dg&jibas intensitates pieaugumu un putnu skaita
saglabasanu.

26



Bariba > Bariba esoso taukskabju un
antioksidantu saturoso baribas
¢ lidzeklu izmaksas
Bioekonomisko .
aspektu Putnu orga'lm?ma = No baribas uz olam un galu
noteicosie metabohs.kle "l parnestais taukskabju un
faktori procesi antioksidantu daudzums, t.i.,
v iegilito olu un galas kvalitate
Putnu
produktivitate, Inovativa sastava olu un
olu un galas » galas razoSanas, realizacijas
kvalitate izmaksas

Avots: autores veidots
1.2. att. Bioekonomiskie aspekti inovativa sastava putnu galas un olu
ieguve.

Putnu &dinasanai izvélétie baribas lidzekli ietekmé ne tikai galas un olu
kvalitati, bet ari putnu produktivitati, saglabasanos un veselibu. Lidz ar to
bioekonomiskie aspekti ir visu So raditdju kopuma ietekme uz ekonomiskas
darbibas rezultatiem (1.2. att.).

Inovativa sastava putnkopibas produktu razoSanas izmaksas, no vienas puses,
noteiks putniem iz€dinata bariba ieklauto baribas lidzeklu cena un ta sastava
esosSo taukskabju daudzums. No otras puses, taukskabju Iimeni gala un olas
(funkcionala produkta kvalitati) noteiks putnu organisma spgja izmantot STs
bariba esosas taukskabes un parnest tas pec iesp&jas vairak uz galu un olam.

1.3. Putnkopibas produktu raZoSanas normativa sistéma Latvija

Putnkopibu Latvija regulé vairaki normativie akti, no kuriem svarigakie attiecas
uz putnu labturibu, veselibu, olu, galas, baribas kvalitati, ka arT patérétaju
tiestbu aizsardzibu.

Dzivnieku veseliba un labturiba ir vieni no svarigakajiem faktoriem, kuri
ietekm@ partikas kvalitati, nekaitigumu un veseligumu.

Infekciju slimibu izplatiSanas ierobezosana ir ES prioritate un Iidz ar to ir
izstradatas vairakas regulas, kuras ietvertas tiesibu aktos. Liela uzmaniba tiek
pievérsta dzivnieku aizsardzibai, paterétajiem riip to dzivnieku labturiba, no
kuriem tiek iegiiti ikdienas partikas produkti, ka gala, piens, olas.
Uzturvértibas un veseliguma norades markeSana, noform&Sana un
reklama var izmantot tikai tad, ja tas atbilst: Eiropas Parlamenta un Padomes
2006. gada 20. decembra Regulas Nr. 1924/2006 ,Par uzturvértibas un
veseliguma noradém uz partikas produktiem” prasibam. Uzturvertibas norade
tieSi vai netieSi norada, ka partikas produktam ir seviski labvéligas
uzturipasibas.
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Latvijas putnkopibas uzpémumos putnkopibas produkcija tiek razota atbilstosi
visiem Latvijas Republika un Eiropas Savieniba noteiktajiem standartiem
saskana ar regul&osajiem normativajiem aktiem. Papildus tam Latvijas
putnkopibas uzpémumos produkciju pastavigi kontrole PVD, nodrosinot
kvalitativu produktu nokltiSanu tirgi.

2. PUTNKOPIBAS NOZARES ATTISTIBAS TENDENCES

Nodalas saturs darba aiznem 17. Ipp., kuras ietilpst 11. tabulas un 6. attéli.
Nodala izpétitas attTstibas tendences putnkopiba ES un Latvija. Nodala izvirzita
téze: putnkopibas produktu raZoSanas un tirdzniecibas attistiba ES ir
atkariga no barlbas cenu svarsttbam un to ietekmé putnu slimibu
uzliesmojumi.

2.1. Putnkopibas attistiba Eiropas Savieniba

Pedgjos divdesmit gados pasaulé noverojama razotas galas veidu izmainas.
Lielako sarazotas galas Tpatsvaru 1990. gada veido ciikgala 44.2%, liellopu gala
34.6% un putnu gala 21.3%. Pateicoties selekcijas darbam, tehnologijam un
pieaugosam pieprasijumam 2010. gada putnu galas apjoms sasniedza 33.9%,
kas salidzinot ar 1990. gadu pieaudzis 1.58 reizes.

Olu razoSana ES pieaugusi pédéjos gados un stabili attistjjusies, lai arT olu un
olu produktu patérin$ picaudzis straujak. Olu tirgu vissmagak skara H5NI1
putnu gripas uzliesmojumi 1999., 2003. un 2006. gada. Putnu gripas virusa
izplatiba 2006. gada skara piecas ES dalibvalstis (Francija, Zviedrija, Danija,
Vacija, Ungarija), kur tika apstiprinati 33 slimibas uzliesmojumu gadijumi
majputniem (European Commission, 2006). Olu patérina samazinasanas ciesi
saistitas ar putnu gripas izplatibu (The Poultry and Egg..., 2010; Magdelaine et
al., 2008; European Commission, 2006).

Pedgjas desmitgades noverojama putnu galas patérina picauguma tendence liela
dala pasaules valstu (Martinez Michel et al., 2011; Poulta et al., 2010; Mc
Carthy et al., 2004). Majputnu galas razosana turpina attistities ar1 ES, jo
piecaug paterétaju pieprasjjums pec putnu galas. Majputnu galas ieguve,
salidzinot ar citiem lauksaimniecibas dzivniekiem (liellopi, ciikas u.c.), notiek
daudz 1saka laika posma, nepiecieS$ama mazaka platiba un dabas resursi. No
1990. gada palielingjas majputnu galas tirgus dala, kuru vartu saistit ar
pieaugoSo patérétaju interesi un uzskatiem, ka balta gala ir veseligaka ka
sarkana gala (Qi et al.,, 2010). Tapat putnu gala vairak tiek izmantota
pusfabrikatos un saldetos produktos.
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Tiek uzskatits, ka pieci galvenie faktori, kas ir veicinajusi vistas galas
popularitati:

— zemaka cena salidzinajuma ar citiem galas veidiem;

— uzturveértiba, zems tauku saturs;

— viegla pagatavo$ana;

— daudzveidiba pagatavoSana;

— piemerota ikdienas &dienkartg.

Pasaules tirgl putnu galas razoSanas apjoms ir pieaudzis no 69 milj. t
2000. gada I1dz 95.7 milj. t 2010. gada, kas sasniedzis 35.0% pieaugumu desmit
gadu perioda (Poultry meat and..., 2010).

2.1. tabula
Putnu galas raZoSanas un pasapgades limenis ES dalibvalstis 2010. gada
SaraZota ipatsva_r S T SaraZota Broilercalu
no kopeja | PaSapgades oo gala % no
Valstis putnu razoSanas | koeficients, broilercalu kopgjas
g la, apjoma % g la, saraZotas
tukst. t ES, % takst. t putnu galas
Belgija-
Luksemburga 466 3.9 185 n.d. n.d.
Francija 1791 15.0 117 1103 61.6
Igaunija 16 0.1 52 n.d. n.d.
Italija 1181 9.9 110 865 73.3
Latvija 23 0.2 49 n.d. n.d.
Lielbritanija 1558 13.1 94 1379 88.5
Lietuva 78 0.7 90 72 92.8
Niderlande 828 6.9 196 751 90.7
Polija 1221 10.2 125 1123 92.0
Portugale 285 2.4 92 249 874
Rumanija 349 2.9 79 n.d. n.d.
Spanija 1141 9.6 99 1116 97.8
Ungarija 376 3.1 136 221 58.9
Vacija 1 380 11.6 101 837 60.7
Parejas ~ ES 1240 10.4 n.d. 1161 93.7
valstis kopa
ES kopa 11931 100.0 x 9 688 81.2

n.d. —nav datu
Avots: autores aprékini péc FAOSTAT, AVEC Annual report, 2011.

No ES kopgja sarazota majputnu galas apjoma 81.2% ir broilercalu gala.
Broilercalu galas razosanas prieksrociba, salidzinot ar citiem lauksaimniecibas
dzivniekiem, saistita ar to, ka broileru audzgSanas cikls ir lidz septinam
nedelam, tas dod iesp&ju viena novietné gada laikda razoSanu atkartot Iidz
6 reiz€m, broileriem audz&Sana ir augsta baribas izmantojamiba un atra pelna
no ieguldijumiem (Poultry Meat and..., 2010). Ekonomikas lejupslide ES
2008. gada ietekm&a patérétaju atticksmi pret partikas produktu cenam.
Broilercalu gala ir otrs pieprasitakais gala veids ES. ES 2010. gada tika sarazoti
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11.9 milj. t broilercalu galas, vidgji 23.2 kg uz vienu iedzivotaju gada
(2.1. tab.). Baribas izmaksas, kas tradicionali putnkopibas uznémumos veido
lidz 70% no razo$anas izmaksam, péd&jo gadu laika ir dubultojusas vai pat
triskar§ojusas. Saskana ar FAO prognozém, laika perioda 2011.—2020. gadam
pieaugs labibas (kukuriizas) cena par 20% un gala (majputnu) cena par 30%
(AVEC Annual Report, 2012).

2.2. Putnkopibas nozares vértéjums Latvija

Latvija parsvara audzgé dgjgjvistas olu ieguvei un broilercalus galas ieguvei.
Visa veida saimniecibas 2010. gada beigas bija 4.49 milj. putnu, no kuriem
lielaka dala bija dgj&jvistas 2.31 milj., broileri 1.63 milj. un citi majputni (piles,
zosis, titari) 542 tikst. (Latvijas lauksaimnieciba un lauki, 2011).

Viens no Latvijas putnkopibas nozares uzdevumiem ir razot produkciju, kas
kvalitates un izmaksu joma spétu integréties vienotaja Eiropas koptirgli un
konkurét ar citu valstu putnkopibas produkcijas razotajiem.

Latvijas olu razotaji sarazo 0.63% no ES saraZota olu daudzuma (FAOSTAT,
2012). Latvija olu ieguvé vérojams pakapenisks razosanas palielinajums.
Eksporta apjomi joprojam bija lielaki neka importa, kas nozimé, ka vietgjie
razotaji spgja sarazot pietickamu daudzumu olu, lai apmierinatu iekSzemes
pieprastjumu. Olu razoSanas apjoma kapumu Latvija nodroSinaja arvien
augstrazigaku dgjgjvistu krosu audzeSana labturibas prasibam atbilstoSos
apstaklos. Olu pieprasijums ir sam&ra neelastigs attieciba pret cenam, tomer
cenu svarstibas ietekmé pieprasijuma apjomu. Latvija olu pieprasijuma
sezonalitate nav izteikta, razoSanas apjomi ir vienmérigi. Olu iepirkuma cena
Latvija no 2004. Iidz 2010. gadam ir palielinajusies par 32.8%.

ES vidgjais olu daudzums no vienas dgj&jvistas ir 338 olas, savukart Latvija
vidgji ieglist 274 olas no vienas dgjgjvistas. Latvijas olu raZojoSiem
uznémumiem un putnkopibas specialistiem ir iesp&jas palielinat dgj&jvistu
razibas raditajus vismaz lidz vidéjam ES Iimenim.

Putnu gala un galas produkti ir otrie vairak paterétie galas produkti Latvija.
Putnu galas patérin$ parskata perioda bija vidgji 46.0 tukst. t, ko ietekmgja
putnu galas zemaka mazumtirdzniecibas cena, salidzinot ar ciikgalu un liellopu
galu, ka arT 1saks audz€Sanas periods. Putnu galas razoSanas pieaugumu
nodroSina paterétaju izvele par labu digtiskai galai, tapat cenu konkur€tspgja
salidzinajuma ar citiem galas veidiem un pieaugosais putnu galas izlietojums
dazados parstrades produktos un pusfabrikatos.

Putnkopibas produkciju iesp&jams sarazot 1saka laika perioda salidzinot ar cliku
un liellopu galu, jo putniem ir intensivaka vielmaina un atraudziba. P&dgja
desmitgad€ pieaug paterétaju informé&tiba un riipes par savu veselibu, pateréta;ji
cenSas iegadaties un lietot uztura kvalitativus produktus, taja skaita ari putnu
galu, kas satur to veselibai labvéligas vielas.
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3. PUTNKOPIBAS PRODUKTU IEGUVES INOVATIVO
RISINAJUMU BIOEKONOMISKIE ASPEKTI

Nodalas saturs darba aiznem 38. Ipp., kurds ietilpst 38. tabulas un 5. atteli.
Nodala izvirzita t€ze: bagatinot baribas sastavu ar taukskabém wun
antioksidantiem, iesp&jami inovativi risinajumi putnkopibas raZoSanas
efektivitates un produkcijas kvalitates paaugstinasanai.

3.1. Inovativi risinajumi baribas sastava

Inovativa sastava putnu galas un olu ieguvei, kas saturétu paaugstinatu ©o—3 un
®—6 taukskabju un karotinoidu daudzumu, putnu baribas sastava jaieklauyj
taukskabju un karotinoidu saturosi baribas lidzekli.

Inovativs risindjums — baribas sastava izmainas

Razosanas efektivitate —putnu Produkcijas kvalitates
produktivitate paaugstinasana (veseligums)
Olas bagatinatas Gala bagatinata
Paaugstinata Lielaka ar taukskab&m un ar taukskabém un
dgjibas broilercalu karotinoidiem, karotinoidiem,
intensitate dzivmasa samazinats samazinats
holesterina saturs holesterina saturs
Iesp&ja paaugstinat uznémuma Funkcionals produkts, mark&ums
pelnu atbilstosi Regulai (EK)1924/2006

Avots: autores veidots
3.1. att. Inovativo risinajumu ietekme putnkopibas produktu raZo$ana.

Katrai no putnu baribai pievienotajam baribas vielam ir specifiska darbiba: tas
sekm€ labaku baribas izmantoSanu, organisma aug$anu un attistibu, vienlaicigi
ieglistot augstvertigaku produkciju un razoSanas finansialo efektivitati. Pozittva
ietekme tiek giita, gan panakot labaku baribas konversiju, gan paaugstinot
organisma vitalitati, gan stimulgjot imiinsisttmu, gan regul€jot gremosanas
sist€tmas mikrofloru u.c., ka rezultata tiek paaugstinata razosanas ekonomiska
efektivitate (Herich, Levkut, 2002).Izmantojot putnu &€dinasana dazadus baribas
lidzeklus ir iesp&jams paaugstinat razoSanas efektivitati un uzlabot putnkopibas
produkcijas kvalitativas pasibas, t.i. produkta veseligumu (3.1. att.). Petfjuma
meérkis ir iegiit inovativa sastava putnkopibas produktus ar paaugstinatu omega
grupas taukskabju saturu, tad tika izvertétas, analiz€tas ®—3 un o—6 taukskabju
saturs vietgji razotas rapSu un lins€klas e]las.
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3.2. Inovativie risinajumi olu ieguve

Izmantojot dazadus baribas maisTjuma ieklautos baribas Iidzeklus, mainas
dgjgjvistam izedinatas baribas cena un attiecigi arT olu razoSanas izmaksas.
Putnu produktivitati ietekmé vairaki faktori — genétiskie, €dinasana, turé$anas,
produktivitates [imenis un citi.

Lai noskaidrotu ekonomiski izdevigako inovativo risinajumu razoSanas
efektivitates paaugstinasana un olu kvalitates paaugstinasana, petijumi tika
veikti divos dazados edinasanas izméginajumos:

1. izméginajums — izvertét olu razoSanas bioekonomiskos raditajus, ieklaujot
dgjgjvistu bartbas maisijuma mérktiecigi veidota sastava augu ellu piedevas.

2. izméginajums — izvertet olu razosanas bioekonomiskos raditajus, izmantojot
dgjgjvistu baribas maisijuma augu ellu un dabigo antioksidantu saturoSo eglu
skuju neitralo vielu ekstrakta piedevu (turpmak teksta — eglu skuju ekstrakts).
Izvertéta 5 dazadu baribas sastavu ietekme uz putnu produktivitati un
produkcijas kvalitati. EdinaSanas izméginajums tika veikts sadarbiba ar LLU
agentlras Biotehnologijas un veterinarmedicinas zinatniska institata ,,Sigra”
vado$o pétnieci Dr.biol. LI Vitinu putnu fiziologisko pétijumu laika. Abi
dgj&jvistu édinasanas izméginajumi veikti ar atkarojumu.

Savstarpgji salidzinot 1. un 2.izm&ginajuma iegiito inovativa sastava olu
kvalitates raditajus pec taukskabju satura, var secinat, ka abos dgjgjvistu
&dinasanas veidos tiek ieglitas augstas kvalitates inovativa sastava olas. Ja
dgjgjvistu baribas sastava ieklava 2.0% rapSu ellu un 0.05% eglu skuju neitralo
ekstraktvielu piedevu, tika samazinats holesterina limenis par —5.8% un
palielinati karotinoidi par 68.5%, likopéns 53.4%.

Turpretim, icklaujot vistu baribas sastava 1.0% sojas ellu un 0.5% lins€klu ellu
un 0.5% rapsu ellu kompleksu, ieguva olas ar augstaku @—3 taukskabju saturu.
Kvalitativie raditgji ir viens no faktoriem, lai olas realiz&tu tirgt ka kvalitativu
un augstvertigu produktu un tas ir prick§nosacijums salidzinosi augstakas tirgus
cenas noteikSanai, ka ar1 putnkopibas uzp€mumiem iesp&jams nosegt baribas
izmaksas un palielinat pelpu.

Izvértéjot razoSanas efektivitati, tika analiz€tas raZoSanas izmaksas un
produktivitate abos @&dinaSanas variantos. Iz&dinot putniem baribu, kuras
sastava ieklava 2.0% rapSu ellu un 0.05% eglu skuju ekstrakta piedevu
(2. izm&ginajuma 2. grupa) tika patéréts par 14.4% baribas vairak, tomer
baribas sastava esoSas vielas palielingja dgj&jvistam dgjibas intensitati par
6.57%, kas deva iesp&ju iegiit par 7.2% olam vairak neka no dgjgjvistam,
kuram tika iz&dinata bariba ar 1.0% sojas, 0.5% linseéklu un 0.5% rapsu ella
(1. izm&ginajuma 3. grupa).
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Inovativa sastava olu ieguves izméginajumu shéma

1. izm@¢inajums (n=100) 2. izmeginajums (n=100)
Pamatbaribas sastavam pievienota Pamatbaribas sastavam pievienota
' Sojas ella un -Solas ella, Rapsu Rapsu eug un
Sojas ella A linseklu ella, eglu skuju
linseéklu ella “ ella
rap$u ella ekstrakts
Olas ar bagatinatu sastavu Olas ar bagatinatu sastavu
Olu kvalitates Razo8anas Olu kvalitates RazZoSanas
analize izmaksu analize analize izmaksu analize
Labakais izm&ginajuma rezultats Labakais izméginajuma rezultats

Olu razosanas izmaksu rezultatu salidzinajums abiem
izm&ginajumiem
[
Izvertgjums olu riipnieciskai razoSanai

Avots: autores veidots
3.2. att. Olu ieguves izméginajuma shéma, izmantojot
inovativus risinajumus.

Lidz ar to, salidzinot abus inovativa sastava olu ieguves veidus, var secinat, ka
putniem, kuru pamatbaribas sastava ieklava 2.0% rapsu ellu un 0.05% eglu
skuju ekstraktu piedevu, paaugstinajas produktivitate un bija labaka baribas
konversija, kas dod iesp&ju palielinat ienémumus par 3.12%. Pielietojot putnu
€dinasana Latvija raZoto rapSu ellu un eglu skuju ekstraktu, palielinajas
dgjgjvistu produktivitate un iegtitas olas ar augstaku taukskabju, karotinoidu
saturu un zemaku holesterina ITmeni.

3.3. Inovativi risinajumi broilercalu galas ieguve

Pasaule ripnieciskos apstaklos inovativa sastava broilercalu galu razo
ierobezota daudzuma. Viens no putnu galas razoSanas virzieniem Latvija varétu
bt inovativa sastava, taukskab&m bagatinata broilercalu galas razosana. Galai
un galas produktiem ir iesp€ams samazinat tas sastavdalas, kuras tiek
uzskatitas par kaitigdm cilvéku veselibai (holesterins, tauki), ka ar1 pievienot
sastavdalas, kas uzlabos galas kvalitati ar cilvéka veselibai labveligam vielam
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(taukskabes, antioksidanti u.c.) nemainot tas pamatipasibas un funkcijas
(Fernandez-Gines et al., 2005).

Lai iegiitu inovativu broilercalu galu un veiktu to ieguves ckonomisko
izvert€jumu, autore pétijumus veica LLU agentiras Biotehnologijas un
veterinarmedicinas zinatniska institita ,,Sigra” fiziologijas korpusa vivarija ar
krosa ROSS-308 broilercaliem divos izméginajumos, analizgjot izm&ginajumu
vidgjos raditajus (3.3. att.).

Inovativa sastava broilercalu galas ieguves izmégindjumu shéma

1. izm&ginajums (N=150) 2. izméginajums (N=90)
Pamatbaribas sastavam pievienota Pamatbaribas sastavam pievienota
_ Sojas Rapsu ) SOJ?S ella, Rapsu ella un

Sojas ella, ella, Rapsu rapsu ella, .

“ L . eglu skuju
ella rapsu linseklu ella linseklu
ckstrakts
ella ella ella

Iegiita inovativa broilercalu gala Iegiita inovativa broilercalu gala

Galas kvalitates Razo$anas Galas kvalitates Razosanas
analize izmaksu analize analize izmaksu analize

Labakais izméginajuma rezultats Labakais izméginajuma rezultats

Inovativas broilercalu galas razoSanas izmaksu rezultatu
salidzinajums abiem izm&ginajumiem
\

Ripnieciskas inovativas broilercalu galas
razosSanas izvertgjums

Avots: autores veidots
3.3. att. Inovativu broilercalu galas ieguves izméginajuma shéma.

EdinaSanas izméginajums tika veikts sadarbiba ar LLU agentiras
Biotehnologijas un veterinarmedicinas zinatniska institita ,,Sigra” vadoSo
pétnieci Dr. agr. V. Krastinu putnu fiziologiskos p&tijumos.
1. izméginajums — izvertét broilercalu galas razosanas bioekonomiskos
raditajus, ieklaujot broilercalu baribas maisijuma merktiecigi veidota sastava
augu ellu piedevas.
2. izméginajums — izvertét broilercalu galas razoSanas bioekonomiskos
raditajus, izmantojot broilercalu baribas maisijuma augu ellu un dabigo
antioksidantu piedeva.
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Izvértéta 6 dazadu baribas sastavu ietekme uz putnu produktivitati un
produkcijas kvalitati. Putnu €dinasana, izmantojot bagatinatu baribu, iesp&jams
paaugstinat broilercalu produktivitati, Iidz ar to paaugstinat raZoSanas
efektivitati un ieghitas produkcijas kvalitati, ka arT mark&t galu atbilstosi
uzturvertibas noradeém.

Latvija razotu baribas lidzeklu ar paaugstinatu taukskabju un karotinoidu saturu
iz€dinasanas ekonomiskie rezultati uzskatami parada, ka to pielietoSana
paaugstina broilercalu produktivitati un produkcijas kvalitati. No izmégindjumu
rezultatiem paterétaju veselibai labveligaku, kvalitativaku, broilercalu galu
ieguva, iz&dinot broilercaliem pamatbaribu, kurai pievienota 4.0% rapsu ella un
0.05% eglu skuju ekstrakts. Baribas lidzeklu pielietoSanas ekonomisko
izdevigumu nosaka produktivitate.

Pielietojot baribas maisijumam 4.0% rapsu ellu un 0.05% eglu skuju ekstraktu
broilercaliem bija augstaka produktivitate un ieguva par 16.5% vairak
kautmasas. Pelna palielinajas par 18.11% un broilercaliem bija zemaks baribas
patérin$ 1 kg dzivmasas iegiiSanai. Rapsu ellas un eglu skuju ekstrakta ictekmé
broilercalu gala paaugstinajas cilveéka veselibai labveligo -3, ©w—6 taukskabju,
karotinoidu daudzums un pazeminajas holesterina Itmenis, salidzinot ar
tradicionalo broilercalu galu. Sis taukskabes netick sintezétas cilveka
organisma un ir nepiecieSams uzpemt ar partikas produktiem. Lidz ar to $adi
kvalitates raditaji dod iesp&ju broilercalu galu markét ar veseliguma noradi.

4. PUTNKOPIBAS PRODUKTU IEGUVES INOVATIVO
RISINAJUMU ATTISTIBAS IESPEJAS LATVIJA

Nodalas saturs darba aiznem 17. Ipp., kurds ietilpst 7. tabulas un 5. attéli.
Nodala izvirzita t€ze: ir iespéjams prognozét putnkopibas nozares attistibu,
paaugstinot putnkopibas uzpémumu pelpu un pievienoto vértibu
produktiem, izmantojot inovativus putnu édinasanas risinajumus.

4.1. Paterétaju riciba funkcionalo un putnkopibas produktu tirga

Viens no galvenajiem pieprasijumu un razo$anas apjomu veicinoSiem
faktoriem ir patérétaju informétibas un izglitibas Iimena picaugums. Boilercalu
galas un olu pieejama cena un kvalitate ir viens no faktoriem, kadel paterétaji
sava ikdienas uzturproduktu klasta ietver Sos produktus. Partikas kvalitatei un
nekaitigumam ir liela loma produktu iegadé un paterétaji ir gatavi maksat
augstaku cenu, ja ir garantija, ka razotajs piegada drosu un kvalitativu partiku
(Ortegar et al., 2011). Funkcionalo partikas produktu razoSana ir salidzinosi
jauna koncepcija, kas ir izveidojusies saistiba ar pat€rétaju pieaugoSo
pieprasijumu péc veselibai labveéligiem, nekaitigiem partikas produktiem
(Annunziata, Vecchio, 2010). veikta Latvijas patérétaju elektroniska aptauja, lai
noskaidrotu, kas ietekme paterétaju attieksmi pret funkcionaliem produktiem.
Aptauja tika veikta elektroniski, taja piedalijas nejausi atlasiti cilvéki, kopuma
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sanemtas 435 aptaujas anketas, no kuram derigas bija 387. Aptaujas datu
ticamibas novertgjumam tiek izmantota statistiska kltidas varbiitiba. Attieciba
uz patérétaju informeétibu par funkcionaliem produktiem 74.7% respondentu
atbildgja, ka nepazist S$adus produktus. Savukart, ja nosauc konkrétus
funkcionalos produktus, tad lielaka dala respondentu atzist, ka no visiem
aptauja pieminétajiem funkcionalajiem produktiem kadu ir vai nu nogarsojusi,
vai pazist, bet uzturd nelieto. Apkopojot aptauja iegtitos datus, jasecina, ka
pateretaji nav informéti par funkcionalu putnu galu, tatad vigiem $is produkts
nav zinams. Latvija funkcionala sastava putnu gala nav pieejama un $adu
produktu razoSana dotu iesp€ju paplasinat putnkopibas produktu sortimentu un
konkur@tsp&ju. Respondenti norada, ka, lai arT biezi vien ir griiti noteikt, kas
veicina funkcionalo produktu iegadi, tomer atzist, ka ir pastiprinata interese pec
publikacijam vai parraidém masu medijos, pasi televizija un radio.

4.2. Putnkopibas produktu raZoSanas inovativo
risinajumu prognozes Latvija

Putnkopibas nozaré Latvija ir iesp&jas razoSana ieviest jaunus, ar augstaku
pievienoto vertibu iegtitus produktus, kas atbilst paterétaju pieprasijumam pec
veseliga, drosa, gar§iga un viegli pagatavojama produkta par piepemamu cenu.
Tapat ir iespja turpindt un attistit jaunu produktu razoSanu, ieverojot
produktivo dzivnieku veselibu, labturibu, izmantojot razoSanas jaudas.
Inovativa, funkcionala sastava putnkopibas produktu razoSanas attistiba sastav
no vairakiem posmiem (4.1. att.).

1. darbibas virziens — inovativa sastava olu razoSanas palielinasana,
izmantojot Latvija raZzotas augu ellas un eglu skuju ekstraktus. Inovativa
sastava olu razoSanas prognozes izstradé aprékiniem autore izmantoja Latvija
vidgjo dgjgjvistu skaitu 2008.-2010. gada, tas bija 2.16 milj. dgj&jvistu.
Audzgjot 1% dgj&jvistu no kopgja d&jgjvistu skaita, ar izméginajuma ieglto
dgjibas intensitati audz&$anas perioda varétu iegiit 3 308 185 inovativa sastava
olas. Jauzsver, ka, palielinot dgj&jvistu €dinasana rapsu ellas un eglu skuju
ekstraktu, tiks panakta par 3.62% augstaka vistu d&jiba un par 11.2%
samazinats baribas paterin$ inovativu olu razosana. Lidz ar to autore uzskata,
ka putnkopibas uzn€mumam razojot $adu daudzumu inovativa sastava olu, biitu
pelna 104 934 Ls. Saskana ar izmé&ginajuma rezultatiem razojot inovativa
sastava olas, razotdju pelna bija par 23.06% augstaka neka razojot tradicionalas
dgjgjvistu olas. Salidzinot ar 2008.—2010. gada vid&jo olu razoSanas apjomu
Latvija, kas ir 687 milj. olu, tad raZoto inovativa sastava olu apjoms biitu 0.48%
no kopgja olu skaita.

2. darbibas virziena — palielinat inovativu broilercalu galas razoSanu,
nepalielinot kopg&jo broilercalu skaitu, izmantojot putnu bariba augu ellu un
eglu skuju ekstrakta piedevu.
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1. darbibas virziens 2. darbibas virziens
[ [
Inovativa sastava dgj€jvistu olas ‘ Inovativa sastava broilercalu gala

Funkcionalas partikas tirgus

ty

Latvijas putnkopibas uznémumi

Augstrazigi Putnu audzesanas

putnu krosi tehnologijas Bariba Parstrades cehi

Latvija audzzti baribas lidzekli Latvija esoSo mezizstrades atlieku,
kas satur omega grupas ) skuju un siko zarinu biomasa, kas

taukskabes paaugstina antioksidantu saturu

\
Rapsu ella Lins&klu e]la Eglu skuju ekstrakts

Avots: autores pétijums
4.1. att. Inovativo risinajumu virzieni putnkopiba Latvija.

Inovativas broilercalu galas razoSanas prognozes izstradé autore izmantoja
Latvija vidgjo broilercalu skaitu 2008.-2010. gada, tas bija 1.73 milj.
broilercalu. Audzgjot 1%, t.i., 17 303 broilercalus varétu iegit 44 536 kg
kautmasas un saraZotais apjoms biitu 0.19% no visa kop&ja putnu galas apjoma
Latvija. Jauzsver, ka, palielinot broilercalu €dinasana rapsu ellas un eglu skuju
ekstraktu piedevu, broilercalu dzivmasa ir par 4.32% augstaka un par 3.18%
samazinajas baribas patérins. Putnkopibas uznémumam, razojot $adu daudzumu
inovativu broilercalu pelpa butu 15619 Ls. Balstoties uz izmggindgjuma
rezultatiem razojot tradicionalu broilercalu galu razotaju pelna bija par 18.11%
zemaka neka izmantojot broilercalu &dinasana rapSu ellu un eglu skuju
ekstraktu.

Autore uzskata, ka inovativu putnkopibas produktu pieprasijumu ieveérojami var
veicinat, inform&jot sabiedribu par inovativo putnkopibas produktu kvalitates
ipasibam, razoSanas procesiem utt., ka arT razotajiem piesaistit arstus un
uzturzinatniekus, lai paustu viedokli par inovativo produktu nozimi un
labveligo ietekmi uz paterétaju veselibu.
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4.3. Inovativie risinajumi putnkopiba ekspertu vertéjuma

Lai izzinatu inovativo risinagjumu pielietoSanas ietekmi putnkopiba un
izmantojot promocijas darba veikto pétfjumu rezultatos ieglitos secinajumus,
autore izmantoja hierarhijas analizes metodi (AHP, no anglu val. — Analytic
Hierarchy Process).

Ekspertu analizes pamata ir amerikanu matematika T. Sati (Saaty) hierarhijas
analizes metode, lai zinatniski precizi organiz€tu ekspertu darbu un veiktu
ekspertu vertejumu rezultatu apstradi.
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g 0.48
T 0.45 0.46
(=
z 0 a maksimala
g 0.36 0.35 maksin
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Scenariji

Avots: autores aprekini un konstrukcija péc ekspertu vertéjuma, 2013
4.2. att. Inovativu risinajumu pielietoSanas ietekmes scenariju
globalie prioritasu vektori.

Lai novertetu inovativo risinajumu ietekmi putnkopiba tika izvirziti arT tris

alternativie scenariji:

1. scenarijs — putnkopibas nozares attistiba Latvija, saglabajot esoSos raZzoSanas

risinajumus;

2. scenarijs — paaugstinat putnkopibas uznémumu pelnu un produktu pievienoto

vertibu, izmantojot inovativus €dinasanas risinadjumus olu un galas razosana;

3. scenarijs — palielinat tirgli patérétaja veselibai labveéligaku putnkopibas

produktu sortimentu.

Izmantojot hierarhijas analizes metodi, noskaidrojot, kur§ no inovativu

risinajumu pielietoSanas variantiem putnkopiba ir nozimigakais, netika sanemts

viennozimigs vertejums. Nedaudz augstaku vertgjumu ieguva 2. scenarijs —

,~Paaugstinat putnkopibas uzp€mumu pelpu un produktu pievienoto vertibu,

izmantojot inovativus &dinasanas risindjumus olu un galas razosana”, pieaugot

razosanas efektivitatei putnkopibas uznémumos, ir sagaidams, ka palielinatos

2.un 3. scenarija ietekme uz nozares ekonomiku. Tatad, autores promocijas
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darba 3.nodala veikto izm&ginajumu rezultati ir praktiski nozimigi u
izmantojami nozares attistiba, nodrosinot labvéligu ietekmi visu scenariju
istenoSana.

GALVENIE SECINAJUMI

1. Autore atbilstosi darba t€mai secina, ka Latvija ir iespgjas razot inovativus
putnkopibas produktus primaraja sfera, izmantojot Latvija iegiitu augu ellu
un mezizstrades procesa neizmantotos blakusproduktus, skujkoku skuju un
siko zarinu biomasu. legltie inovativie putnkopibas produkti — olas un
gala, kas ir bagatinati ar biologiski aktivam vielam, labveligi ietekme
patérétaju veselibu un novers slimibu riska faktorus, tadéjadi radot arvien
lielaku potencialu $adu produktu ieguvei.

2. Galvenie aspekti inovativu putnkopibas produktu ieguvé ir saistiti ar
selekcijas darbu nozaré un sabalans€tu, efektivu putnu &dinasanu, kuras
méerkis ir uzlabot putnu produktivitati un produkcijas kvalitati. Divdesmita
gadsimta seSdesmito gadu sakumu var uzskatit par putnkopibas nozares
intensivas attistibas sakumu, kad saka veidoties lielie putnkopibas
uznémumi, kuri lietoja intensivas audzéSanas tehnologijas un izveidoja
jaunus putnu krosus olu un galas raZoSanai, jo patSrétaji arvien vairak
pievér§ uzmanibu partikas produktu kvalitatei un veseligumam. Latvijas
putnkopibas nozarg ir svarigi saglabat putnkopibas produktu tirgus dalu un
razot produktus atbilstos§i patérétaju veélmém. Tapéc putnkopibas
uznémumiem ir jaorient€jas uz inovacijam — jaunu un atskirigu
konkurétspgjigu produktu razoSanu un piedavasanu paterétajiem.

3. Funkcionala partika ir produkti ar noteiktam biologiski aktivam
sastavdalam, kas mérktiecigi un pozitivi ietekmé cilvéka veselibu.
Funkcionalo produktu tirgu paplasina pieaugusais pieprasijums péc $adiem
partikas produktiem, jo pagarinas dzives ilgums un cilveki v€las uzlabot
dzives kvalitati.

4. Inovativie putnkopibas produkti ar paaugstinatu ®—3 un o—6 taukskabju un
karotinoidu saturu veido nozimigu funkcionalas partikas dalu. Svarigakie
inovativu putnkopibas produktu ieguves bioekonomiskie aspekti ir
taukskabju (linolénskabes un linolskabes) un karotinoidu saturs, ka ari
izmantotas baribas izmaksas, putnu uznemto jeb asimil€to taukskabju,
karotinoidu parnestais (ekspresijas) daudzums no baribas uz galu un olam,
ka arT putnu produktivitate un produkcijas kvalitate.

5. Latvija putnkopibas nozaré ir sakartota tiesiska vide, kas atbilst ES
normativajiem dokumentiem un Latvijas starptautiskajam saistibam.
Latvijas putnkopibas uzpnémumos tiek nodroSinatas putnu labturibas
prasibas atbilstosi ES standartiem un normativiem. Putnkopibas uznémumi
nodroSina patérétajus ar droSu, veselibai labveligu un kvalitativu
putnkopibas produkciju.
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10.

11.

Majputnu audzesana ES attistita divos galvenajos virzienos — lielos putnu
audzeSanas uznémumos ar intensivu razo$anu un nelielas saimniecibas, kas
realiz€ produkciju ierobezotam patérétaju lokam. ES putnkopibas nozares
picauguma tempu atseviskos gados ietekméja putnu slimibu uzliesmojumi.
Olu ieguves apjoms 2010. gada ES parsniedz pat€rétaju pieprasijumu un
pasapgades koeficents bija robezas no 101.2% Iidz 102.6%. ES lielakie olu
razotaji 2010. gada bija Italija, Francija, Spanija un Polija. Tresdala no
kopgja ES dgjejvistu skaita tiek turétas neuzlabotas sprostu sistémas.

Putnu galas razoSanas pasaulé 2010. un 2011. gada pieauga straujak neka
ciikgalas, liellopu un telu galas ieguve. Broilercalu galas audzgSanas cikls
ir lIidz septinpam ned€lam, tas dod iesp&ju viena novietné gada laika
razoSanu atkartot lidz 6 reizém. Majputnu gala ir letakais dzivnieku
izcelsmes olbaltumvielu avots. Kopgjais putnu galas patérin$ ES
2010. gada bija 11.6 milj. t. RaZoSanas apjomi palielinajas, un tas ir saistits
ar pieprasjuma un demografiskas situacijas izmainpam. JElnaftas cenu
svarstibas ir cieSi saistitas ar ar energoresursu cenu kapumu, kas savukart
izsauc lopbaribas un Iidz ar to putnkopibas produkcijas cenu
palielinasanos.

Latvijas putnkopibas nozares mérkis ir razot produkciju, kas kvalitates un
izmaksu joma spétu integréties vienota Eiropas koptirgli un konkurét ar
citu valstu putnkopibas produkcijas razotajiem. Latvijas olu razotaji sarazo
0.63% no ES sarazota olu daudzuma un olu eksports 2010. gada ir
palielingjies 7 reizes, salidzinot ar 2004. gadu, un olas tiek eksportétas uz
21 valsti, taja skaita uz Angolu, Honkongu un Taizemi. Latvija putnu gala
un galas produkti ir otrie vairak patérétie galas produkti. Latvija 2010. gada
putnu galas patérin$ bija 1.9 reizes lielaks neka Latvija sarazota putnu gala
uz importéta galas rékina. Putnu galas raZoSanas picaugumu pasaulé
nodro§ina patérétaju izvéle par labu diétiskai galai, tapat cenu
konkurétspgja salidzinajuma ar citiem galas veidiem un pieaugosais putnu
galas izlietojums dazados parstrades produktos un pusfabrikatos.
Izméginajuma rezultati pieradija, ka baribas lidzekli ar paaugstinatu
taukskabju un karotinoidu saturu salidzinajuma ar tradicionali lietotiem
baribas lidzekliem broilercalu un dgjgjvistu &dinasana ir ekonomiski

izdevigi — samazinas baribas patérins, uzlabojas baribas konversija,
paaugstinas putnu produktivitate un putnkopibas produkcijas kvalitativie
raditaji.

Patéretaju veselibai labveligaku inovativa sastava olu raZoSana ir
ekonomiski izdeviga un dod iesp€ju uzn€mumiem palielinat produkcijas
apjomu, sortimentu un ienémumus, izmantojot Latvija audzetas un iegiitas
dabas izejvielas, rapsu ellu un eglu skuju ekstraktu.

Izmeginajuma tika konstatéts, ka inovativa sastava olu ieguvé dgj&jvistu
pamatbaribas sastava jaieklauj 2.0% rapSu ellas un 0.05% eglu skuju
ekstrakta piedevu. Inovativa sastava broilercalu galas ieguvei broilercalu
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13.

14.

pamatbaribai japievieno 4.0% rapsu ellas un 0.05% eglu skuju ekstrakta
piedevu. Inovativa sastava putnkopibas produkcijai raksturigs ar augstaku
o3 taukskabju un karotinoidu daudzums un zemaks holesterina Itmenis.
Ekonomisko efektivitati nodroSinaja baribas sastavas izmainas, kuras
vecinaja putnu produktivitates piecaugumu — paaugstinajas dg&jibas
intensitate un putnu kautmasa.

Istenojot inovativa sastava putnkopibas produktu razofanu, izmantojot
Latvija audz&tu rapSu ellu un eglu skuju ekstraktu, ir iesp&jams piedavat
funkcionalo produktu tirgl inovativus, kvalitativus, veselibai labveligus
putnkopibas produktus, kuru razoSana dod iesp&ju putnkopibas
uznémumiem, nemainot putnu krosus un audz€Sanas tehnologijas,
paplasinat putnkopibas produktu sortimentu, piedavat eksporta tirgum
jaunus produktus un palielinat uznpémuma pelnu.

Promocijas darba pé&tijumam noteiktic darba uzdevumi ir atrisinati un
sasniegts ta mérkis — izpétit inovativu putnkopibas produktu razoSanas
ckonomiskos aspektus un izstradatas prognozes inovativa sastava
putnkopibas produktu ieguvei Latvija.

Izvirzita hipotéze — inovativu putnkopibas produktu razoSana Latvija ir
merktiecigi veidojama un ekonomiski pamatota — ir pieradta.

PROBLEMAS UN TO RISINAJUMI

Pirma probléma. Latvija netick razota un patérétajam piedavata inovativa
sastava broilercalu gala.
Risinajumi

1) Zinatniskajam institlicijam nepiecieSams plasak popularizet petjjumu
rezultatus putnkopiba un motivet putnu galas razotajus par inovativas galas
razoSanas iesp&jam, izmantojot rapsu ellu un eglu skuju ekstraktu.

2) Putnu galas razotdjiem, izmantojot inovativos risinajumus putnu
edinasana, ir iespgjams razot un piedavat paterétajam veseligu produktu,
taukskab&m un antioksidantiem bagatinatu broilercalu galu.

Otra probléma. Latvija putnu galas razoSanas apjoms ir mazaks neka paterins.
Risinajumi

Latvija putnkopibas uzn€mumiem, izmantojot inovativos risindjumus:

1) iesp&jams paaugstinat putnu produktivitati un iegiit lielaku galas
razoSanas apjomu, nepalielinot putnu skaitu un Iidz ar to putnu iegades
izmaksas;

2) paplasinat putnkopibas produktu sortimentu un paaugstinat to kvalitati,
tadejadi palielinot produkcijas noieta tirgu.
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Tresa problema. Sadardzinoties energoresursiem, putnkopiba palielinas
baribas izmaksas, kas ir galvenais faktors nozares izmaksu konkurétspéjai.
Risinajumi
Putnkopibas uzpémumiem, izmantojot inovativos risinagjumus baribas
sastava bagatinasanai:
1) iespjams paaugstinat vistu d&jibas intensitati, tadejadi palielinot no
vienas dgj&jvistas gada iegtito olu skaitu un kopgjo olu razosanas apjomu;
2) iespjams paaugstinat broilercalu dzivmasu un samazinat baribas
patérinu 1 kg produkcijas ieguvei, kas laus ietaupit kop&jos baribas
izdevumus putnkopibas uzpémumam.
Ceturta probléma. Inovativa sastava putnkopibas produktu konkurétsp&ju
mazina Latvijas paterétaju nepietickamas zinaSanas par inovativiem
putnkopibas produktiem un to atbilstibu funkcionalo produktu ipasibam.
Risinajumi
1) Putnkopibas uzpémumiem japiesaista uztura specialisti funkcionalas
partikas un inovativa sastava putnkopibas produktu atpazistamibas
veicinasana.
2) Uztura specialistiem sadarbiba ar putnkopibas uznémumiem jasniedz
izsmeloSa, zinatniski pamatota informacija par inovativo putnkopibas
produkcijas labveligo ietekmi un nozimi paterétaju ikdienas uztura, ta
spg€ju uzlabot patérétaju organisma funkcijas.
3) Putnkopibas uzpémumi, markgjot ieglito putnkopibas produkciju ar
veseliguma noradi ,,omega taukskabju avots” un ,,pazeminats holesterina
limenis” informés patérétaju par produktu veseligumu.
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SLEDZIENI UN ATZINUMI

Promocijas darba petijumu t€mas aktualitate ir apstiprinajusies, nodefinetie
darba uzdevumi izpilditi, to merkis sasniegts, izvirzita hipotéze ir pieradita
un darba mérkis sasniegts.

Pétfjuma uzdevumu risinaSanai ir izmantotas adekvatas ekonomisko
petijumu kvantitativas un kvalitativas metodes — analize un sintéze, datu
grupésana, dinamisko laikrindu analize, eksperiment€Sana un hierarhiju
analizes lémuma piegemsanai par inovativo risindjumu ietekmi Latvijas
putnkopiba.

Petijumi pieradija, ka inovativo risinagjumu pielietoSana putnkopiba
ietekmé razosanas efektivitati un produkcijas kvalitati.

Noskaidroti un kvantitativi pieraditi labakie edinasanas varianti putnkopiba
razoSanas efektivitates paaugstinasanai.

Izpetita un noverteta Latvijas iedzivotaju atticksme putnkopibas produktu
iegade un informétiba par funkcionaliem produktiem.

Veikta inovativo risinajumu pielietoSanas ietekmes prognoze putnkopiba
Latvija.

Izveidoti un ar hierarhijas analizes metodi novértéti inovativo risinajumu
pielietosanas ietekmes scenariji.

Noteiktas problémas un izstradati to risinasanas priekslikumi, kuru izpilde
veicinatu inovativo risindgjumu pielietojuma ietekmes attistibu un veselibai
labveligo produktu atpazistamibu.
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INTRODUCTION

Situation and urgency of the research on the topic. Agriculture is one of the
most ancient industries of national economy, the key task of which is to supply
necessary raw materials for food production. In Latvia, poultry farming is a
traditional agricultural industry just like dairy farming and pig farming, and it
plays a significant role in its national economy.

The main business activities of Latvia’s poultry farming are the production of
eggs and poultry meat. The output of eggs fully meets domestic demand, and
egg exports increase from year to year. Yet, the output of poultry meat is
insufficient in Latvia, therefore, the proportion of poultry meat imports is high.
Latvia’s population, among all kinds of meats, mostly prefer pork and poultry
in their daily diet. To maintain the market share for poultry products in Latvia
and to produce products satisfying consumer wishes, poultry enterprises have to
focus on innovations — production of new and different competitive products.
With increase in the consumer demand for high quality and healthy food, it is
necessary to develop new innovative, innovative composition, or functional
food products. Therefore, the present objective of the livestock sector is not to
increase the output of food in terms of quantity, but to increase the production
of quality food products. With the science of nutrition and food technology
developing, more new high quality food products are offered in the market,
which enable consumers to have a balanced and healthy diet. The production of
innovative food products developed especially for human health purposes
increases.

It has to be noted that food is closely associated with the nutritional functions
and healthiness of food for humans. It means that food should also contain the
bioactive substances that positively influence the functioning of human
organism, maintain human health, and reduce the risk factors of various
diseases (Zarins, Neimane, 2009; Hooker, Teratanavat, 2008; Coppens et al.,
2006; Kasper, 1996). In 1984, Japanese scientists started researching the ways
how various food products and nutritional substances therein, especially
bioactive compounds, affect the main physiological functions of human
organism: abilities to resist various diseases, increase immunity, enhance the
functioning of the digestion and other systems, and to avoid risk factors leading
to cardiovascular and other diseases. Based the research findings, food products
with certain bioactive components that effectively and positively affected the
functioning of human organism were developed. These products were called
functional food products (Riga Food, 2004). Functional food products contain
bioactive substances that positively affect the functioning of human organism,
reduce the risk factors of various diseases, and contribute to the maintenance of
human health. Owing to the presence of functional components in various food
products, any consumer has a possibility to fully balance the diet, avoid the lack
of substances such as, for instance, vitamins, omega taffy acids, etc. in the diet,

44



and use them in the prevention of various diseases (Bhat, Bhat, 2011; Farrell,
1997). The world market capacity and output of functional food increase on
average 10% a year (Bech-Larsen, Scholderer, 2007; Benkouider, 2004;
Michella, Slaugh, 2000).

In the world and in Latvia, the population are mainly sick with cardiovascular
diseases. One of the risk factors of these diseases is the lack of omega group
fatty acids and antioxidants in usual food products. By consuming food rich in
omega group fatty acids and antioxidants, the metabolism of cholesterol in the
human organism is fostered and the risk factors that cause the mentioned
diseases are avoided (American Dietetic Association, 2009; Aro, 2000).

The author believes that it is of great importance to increase the output of
innovative poultry products of special composition that are rich in fatty acids
and antioxidants by using oil produced from rapeseed and linseed grown in
Latvia as well as forest residues. The production of innovative and functional
poultry products started developing in 2003.

As the pre-study of the given topic showed, scientists in Latvia have focused on
analyses of the production of functional poultry products during various
periods, stressing the characteristics of poultry health and product quality
(Vitina et al., 2008; Vitina et al., 2008; Vitipa et al., 2007; Krastinau.c., 2005a;
Krastina u.c., 2005b; Krastina et al., 2005¢; Vitina, Miculis, 2004; Krastina,
2003). However, the author found that more detailed economic research on the
production of innovative poultry products had to be conducted.

Foreign scientists, too, have focused on researching functional products and
their effects on consumer health (Qi et al., 2010; Pascal, 2009; Siro et al., 2008;
Yamada et al., 2008, Stanton et al., 2005; Mark—Herbert, 2004; Menrad, 2003;
Shimizu, 2003; Arai et al., 2002; Contor, 2001; Eckhardt, 2001; Hardy, 2000;
Bellisle et al., 1998; Smith et al., 1996; Thomas, Earl, 1994; et al.). In relation
to innovative poultry products, however, foreign scientists address the quality
and ways of production of functional poultry products (Nikolova et al., 2009;
Grashorn, 2007; Milosevic et al., 2006; Jorge et al., 2006; Grashorn, 2005;
Yannakopoulos et al., 2005; Pritchard, 2003; Holub, 2002; Jeroch et al., 2002a;
Jeroch et al., 2002b; Jeroch et al., 2001; Jorge et al., 1997), whereas the
economic characteristics specifying the production of particularly these
products have not been sufficiently researched.

The authors has dealt with researching the production of poultry products of
innovative composition at the LLU agency Research Institute of Biotechnology
and Veterinary Medicine ,,Sigra” by performing economic analyses of research
projects since 2006. The institute’s employees (with the participation of the
author) implemented the project entitled the Development Strategy for the
Industry and Science of Agriculture, subsidised by the Ministry of Agriculture,
as well as the national research programme’s project No.4 Research of Genetic,
Physiological and Biochemical Characteristics of Animals for Producing High
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Quality Healthy and Safe Food of Animal Origin, which marked the beginning
of research on the production of innovative poultry products in Latvia.
The choice of the doctoral dissertation’s topic was determined by the author’s
participation in research projects implemented at the LLU agency Research
Institute of Biotechnology and Veterinary Medicine ,,Sigra” in cooperation with
the institute’s scientists while conducting practical experiments on poultry.
The author examined the economic aspects of production of innovative poultry
products based on the findings of the experiments. The feeding experiments
were conducted on cross Lohmann Brown laying hens and ROSS-308 broiler
chickens at the vivarium of the Physiology Department of the LLU agency
Research Institute of Biotechnology and Veterinary Medicine ,,Sigra”. In all the
experiments, the author recorded, evaluated, and performed economic
calculations on the productivity of poultry (live-weight, egg-laying rate, feed
consumption and composition, meat and egg quality) and the costs of feed and
products produced; the results were compared with traditionally produced
poultry products (that were, in a similar way, produced also in other countries,
for instance, eggs and broiler chicken meat). The author examined the
economic possibilities for the production and sale of poultry products
containing omega group fatty acids and antioxidants and the development
possibilities for the production of such products.
The following hypothesis is set in the dissertation: innovative solutions to
produce poultry products have to be purposefully developed and it is
economically feasible to produce healthy products.
The defined hypothesis prompted to set the following overall research aim — to
examine the aspects of innovative solutions to produce poultry products in
Latvia.
To achieve the aim, four research tasks were set:
1. To examine theoretical aspects of and the legal framework for the
production of poultry products of innovative composition.
2. To analyse the main trends and risks in the production and sale of poultry
products in the EU, including Latvia.
3. Based on the experimental data, to examine the bioeconomic aspects of
production of poultry products of innovative composition.
4. To produce a forecast for the production and consumption of poultry
products of innovative composition in Latvia.
According to the topic of the doctoral dissertation, the research object is
Latvia’s poultry farming, while the research subject is bioeconomic aspects of
production of poultry products (meat and eggs) of innovative composition.
Research limitations: owing to the limitations of the doctoral dissertation, the
author chose to analyse the largest poultry producer countries in the EU (in
terms of output and consumption). The author based her research on the
experimental findings.
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Quantitative and qualitative research methods were employed in the doctoral

dissertation:

— the monographic and graphic methods, analysis and synthesis, and
induction and deduction — to discuss the theoretical and controversial
aspects within the context of research aim and hypothesis and to analyse
the legal framework;

— analysis and synthesis as well as statistical methods, i.e. for calculating
statistical indicators, analysing correlations, generalising data, and
identifying trends in time series data and rates of change were employed to
examine the situation in the poultry industry in the EU and Latvia and to
identify the development trends in the poultry industry;

—  experiments were performed and the abstract and logical methods and
statistical data analysis were employed to examine the bioeconomic aspects
of production of innovative poultry products in the primary sector (based
on the experimental data);

— the abstract and logical methods, the interpretation method, and empirical
studies — a survey — were used to make interpretations, conclusions, and
assessments on the concept of innovative poultry products in Latvia.

The graphic method was employed to visually present the data obtained. For

mathematical processing of data, the computer programme Excel of Microsoft

Office was exploited.

Research stages — data on the situation in the poultry industry in Latvia and in

the EU for the period 2004-2010 and data of 8 experiments conducted at the

LLU Research Institute of Biotechnology and Veterinary Medicine ,,Sigra”

were used in the present research as well as economic indicators for 12 various

feeding variants for broiler chickens and laying hens in the period 2006-2012

were analysed.

The following information sources were used in the research:

— researches published by Latvian and foreign scientists;

— international legal acts;

— laws of the Republic of Latvia (RoL), regulations of the Cabinet of
Ministers, and other legal acts;

— foreign experiences, based on bibliographical sources and consultations
and discussions with Latvia’s scientists and professionals as well as
experts, were analysed;

— information available in databases of the Central Statistical Bureau of the
RoL, EUROSTAT, FAOSTAT, and other organisations;

— information provided by the Ministry of Agriculture (MoA) and the Rural
Support Service (RSS);

— theoretical and analytical literatures;

— information available on the Internet that is appropriate for the present
research;

47



published and unpublished experimental data and scientific reports;
data of the survey conducted by the author;
other information sources that are referred to in the bibliographical list.

In Latvia, such scientists as I.I. Vitina, V. Krastina, and J. Nudiens and such
poultry practitioners as M. Butka and I. Dreimane have focused on the
possibilities for the production of innovative poultry products and the
significance of these products in human diets. Their research findings prompted
the author to conduct her research.

Research novelty:

economic aspects of feeding laying hens and broiler chickens with various
feeds were profoundly examined in the result of the experiments;

in the result of the experiments, the effects of vegetable oils and additives
made of neutral extractives from spruce needles on the quality of broiler
chicken meat and eggs of laying hens were examined;

an economic and scientific justification for producing poultry products
(hen eggs and broiler chicken meat), which includes a high content of
omega group fatty acids and antioxidants needed for consumer health, was
elaborated;

effects of innovative solutions on the largest poultry enterprises of Latvia
were forecasted;

a consumer survey on how consumers are informed about functional food
products was carried out;

by means of the analytic hierarchy process, scenarios for the introduction
of innovative solutions in Latvia’s poultry farming were analysed.

The hypothesis is proved by the following theses:

with increase in the interests of consumers in healthy and high quality food
products, the demand for functional poultry products of innovative
composition also increases;

output of and trade in poultry products in the EU depend on feed price
fluctuations and are affected by poultry disease outbreaks;

by enriching feed with fatty acids and antioxidants, innovative solutions to
increase the production efficiency and quality of poultry products are
possible;

based on the experimental findings, it is possible to forecast the
development of the poultry industry due to increasing the profit of poultry
enterprises and the value added to poultry products and using innovative
poultry feeding solutions to the production of eggs and poultry meat.
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1. THEORETICAL AND LEGAL ASPECTS OF
PRODUCING INNOVATIVE POULTRY PRODUCTS

The chapter is 33 pages long and contains 2 tables and 15 figures.
A thesis is set in the chapter: with increase in the interests of consumers in
healthy and high quality food products, the demand for functional poultry
products of innovative composition also increases.
The chapter describes the historical background of poultry farming and the
possibilities for innovative solutions in poultry farming to produce functional
food products.

1.1. Historical background of poultry industry

The development of poultry farming is closely associated with cultural,
historical, political, and economic processes in the world. Industrial-scale
poultry farming is the raising of domestic poultry to produce meat and eggs
based on progressive technologies and techniques in order to reach higher
production indicators within a shorter period and at a lower cost (Heuaes,
2010).

The output of poultry products by poultry enterprises in the world was mainly
determined by feeding techniques and poultry productivity. The productivity of
poultry is characterised by the rate of egg-laying or the number of eggs
produced per hen a year as well as poultry live-weight and poultry meat
properties at the slaughter age of poultry (Ozola et al., 1990).

Industrial-scale poultry farming has produced eggs and broiler chicken meat of
traditional composition for many decades. Yet, consumers increasingly pay
attention to the quality and healthiness of food. Therefore, poultry enterprises
have to focus on innovations to maintain the market share for poultry products
in Latvia and to produce products satisfying consumer wishes by enhancing
their production process in order to gain a higher market value of their
products. Poultry enterprises are able to offer innovative, healthy, and
functional products by introducing innovations both in the technology of
producing poultry products and in the processing of these products.

1.2. Innovative solutions to produce functional products in poultry farming

Innovations are introduced in food production to enhance the nutritional value
of food products by adding new components or using new food delivery
mechanisms (Graveland—Bikker, de Kruifa, 2006). Innovative products contain
new components.

Consumers wish to maintain their health by means of appropriate and balanced
diets, thus reducing disease risks. Therefore, the interest of consumers in the
composition and quality of food consumed daily increases. An increasing
attention is paid to the safety and healthiness of food, i.e. so that it does not
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contain substances that might negatively affect the consumer’s organism
(microorganisms, microtoxins, pesticides, etc.).

Functional food positively affects the functioning of human organism as well as
stops or slows down the progress of diseases (Mark—Herbert, 2004; Menrad,
2003; Arai et al., 2002; Contor, 2001; Eckhardt, 2001) (Fig.1.1). The idea that
human health directly depends on the diet becomes increasingly popular among
consumers (Mollet, Rowland, 2002). The media started paying more attention
to this problem, scientific findings on functional food were published, and an
increasing number of consumers took a greater responsibility for their health
(L"Abbe, 2008). Special attention was paid to the production of functional
food, and it represented one of the growing food industries in the world
(Functional Food Industry..., 2012; Harris, 2000; Mazza, 1998).

Kidney metabolism
Functioning of the = y is promoted
r

digestion system is
improved \ Role of poultry meat and \

* eggs of innovative Cholesterol
composition in the human PP
Bile metabolism organism synthesis in kidney
is enhanced - higher contents of @3 and ™ and gut decreases

o—o6 fatty acids reduce the
cholesterol level

' "/ ' Risk factors for
Functioning and Bioactive substances (o—3 and cardiovascular
composition of gut o6 fatty acids etc.) are ||  discases are
microflora are improved increased in the daily diet prevented

Source: author’s construction based on Bodnieks, 2008, Grashorn, 2007, WHO..., 2003, Holub,
2002, Simpoulos, 2002, Tikki et al., 2001

Fig. 1.1. Role of poultry meat and eggs of innovative composition
in the human organism.

Domestic poultry meat and eggs comprise a large share of food used in the
daily diet, and the consumption of these products increased over the recent
years. Thus, by enriching these products with health-friendly substances,
functional poultry products will be produced (Grashorn, 2007; Grashorn, 2005;
Pritchard, 2003).

Innovative solutions to produce functional poultry products involve adding
various additives to poultry feed containing bioactive substances of certain
composition, which, after being consumed, are transformed in the poultry
organism and accumulate in meat and eggs (Onu et al., 2010; Yalcin, Unal,
2010; Islam 2008; Jorge et al., 2006; Van Elswyck, 1997).

An innovative solution to produce poultry products with higher contents of ©—-3
and -6 fatty acids and carotenoids is a possibility to feed poultry with a feed
of higher content of these fatty acids and carotenoids, which leads to higher
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production efficiency oriented towards the main production factors: increase in
live-weight, increase in the rate of egg-laying, and preservation of the number
of poultry.

Feed Cost of feeds containing fatty
™| acids and antioxidants
Factors *
gf:termmmg Metaboihc Rates of fatty acids and
1oeci)nom1c processes m Fhe » | antioxidants transferred from
aspects poultry organism feed to eggs and meat, i.e. the
quality of eggs and meat
Y
Productivity of = Production and sale costs of
poultry, quality eggs and meat of innovative
of eggs and meat composition

Source: author’s construction
Fig. 1.2. Bioeconomic aspects in producing poultry meat and
eggs of innovative composition.

Feedstuffs chosen for poultry affect not only the quality of meat and eggs, but
also the productivity, preservation, and health of poultry. Therefore, the
bioeconomic aspects represent the total effect of all these indicators on
economic performance results (Fig.1.2).

The production cost of poultry products of innovative composition, on the one
hand, will be determined by the cost of feed fed to poultry and the amount of
fatty acids included in this feed. On the other hand, the level of fatty acids in
meat and eggs (the quality of functional product) will be determined by the
ability to digest the fatty acids existing in feed by the organism of poultry and
transfer them to meat and eggs as much as possible.

1.3. Legal framework for producing poultry products in Latvia

Poultry farming in Latvia is regulated by several legal acts, the most important
ones of which refer to poultry welfare and health, quality of eggs, meat, and
feed, as well as consumer protection.

The health and welfare of animals are ones of the most important factors
affecting the quality, safety, and healthiness of food.

Limiting the spread of infectious diseases is a priority in the EU and, therefore,
several EU regulations have been elaborated, the provisions of which are
integrated in national legal acts. Large attention is paid to the protection of
animals, as consumers care about the welfare of animals that are exploited to
produce daily food products such as meat, milk, and eggs.

Nutrition and health claims may be used in the labelling, presentation, and
advertising of foodstuffs only if they are in compliance with the European
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Parliament and Council Regulation No.1924/2006 of 20 December 2006 on
nutrition and health claims made on food. A nutrition claim directly or
indirectly indicates that the given foodstuff has particular beneficial nutritional
properties.

Poultry products produced at poultry enterprises in Latvia meet all the
standards that are set in the Republic of Latvia and the European Union in
accordance with the legislation. In addition to it, products produced by Latvia’s
poultry enterprises are persistently controlled by the Food and Veterinary
Service, ensuring that quality products enter the market.

2. DEVELOPMNET TRENDS IN THE POULTRY
INDUSTRY

The chapter is 17 pages long and contains 11 tables and 6 figures.
The chapter examines the trends in poultry farming in the EU and Latvia. A
hypothesis is set in the chapter: output of and trade in poultry products in
the EU depend on feed price fluctuations and are affected by poultry
disease outbreaks.

2.1. Development of poultry farming in the European Union

Changes in the percentage distribution of output of meats are observed in the
world over the recent twenty years. In 1990, pork comprised the greatest
proportion of meat produced — 44.2%, followed by beef with 34.6% and poultry
meat with 21.3%. In 2010, owing to selection, technological advancement, and
increasing demand, the proportion of output of poultry meat reached 33.9%,
which was an increase of 1.58 times compared with 1990.

The output of eggs in the EU steadily increased over the recent years, although
the consumption of eggs and egg products rose at a faster rate. The egg market
was severely affected by the outbreaks of bird flu HSN1 in 1999, 2003, and
2006. The spread of bird flue virus in 2006 affected five EU member states
(France, Sweden, Denmark, Germany, and Hungary) where 33 infection
outbreak cases were observed among domestic poultry (European Commission,
2006). The decreases in the consumption of eggs were closely related to the
spread of bird flu (The Poultry and Egg..., 2010; Magdelaine et al., 2008;
European Commission, 2006).

An increase trend in the consumption of poultry meat was observed in the
majority of countries in the world over the recent decades (Martinez Michel et
al., 2011; Poulta et al., 2010; Mc Carthy et al., 2004). The output of domestic
poultry meat continued increasing in the EU, as the consumer demand for
poultry meat rose. The cycle of production of poultry meat, compared with
other agricultural livestock (cattle, pigs, etc.) is completed in a much shorter
period, and it requires a smaller area and less natural resources. Since 1990, the
market share of poultry meat has increased, which may be explained by the
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increasing interest of consumers and their opinion that white meat is healthier
than red meat (Qi et al., 2010).

Table 2.1
Poultry meat production and self-sufficiency in EU member states in 2010
Broiler
Output ) Output | chicken
of Proportion Self- of ) meat as
of total . broiler a % of
Member state poultry . sufficiency, .
meat output in % chicken | total
ths t > the EU, % meat, output of
thst poultry
meat
Belgium-Luxembourg 466 3.9 185 n.d. n.d.
France 1791 15.0 117 1103 61.6
Estonia 16 0.1 52 n.d. n.d.
Italy 1181 9.9 110 865 73.3
Latvia 23 0.2 49 n.d. n.d.
Great Britain 1558 13.1 94 1379 88.5
Lithuania 78 0.7 90 72 92.8
Netherlands 828 6.9 196 751 90.7
Poland 1221 10.2 125 1123 92.0
Portugal 285 2.4 92 249 87.4
Romania 349 2.9 79 n.d. n.d.
Spain 1141 9.6 99 1116 97.8
Hungary 376 3.1 136 221 58.9
Germany 1380 11.6 101 837 60.7
Other EU states, in total 1240 104 n.d. 1161 93.7
EU, in total 11931 100.0 X 9 688 81.2

n.d. —no data
Source: author’s calculations based on FAOSTAT, AVEC Annual report, 201 1.

Besides, poultry meat is mostly used in semi-finished and frozen products. It is
believed that there are five major factors that contributed to the popularity of
poultry meat:

— alower price compared with other kinds of meat;

— ahigh nutritional value and a low content of fat;

— easy to cook;

— variety in cooking;

— appropriate for a daily diet.

In the world, the output of poultry meat rose from 69 min t in 2000 to 95.7 mln
t in 2010, which was a 35.0% increase over a ten year period (Poultry meat
and..., 2010).

Of the total output of poultry meat in the EU, 81.2% is broiler chicken meat.
An advantage of the production of broiler chicken meat, compared with other
agricultural livestock, is related to the facts that the cycle of raising broiler
chickens is less than seven weeks, which enables this cycle to be repeated up to
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6 times a year in the same site, the digestibility of feed by broiler chickens is
high, and a profit from investment may be earned very soon (Poultry Meat
and..., 2010). The economic recession in the EU in 2008 influenced the attitude
of consumers to food prices. Broiler chicken meat is the second most popular
kind of meat in the EU. In 2010, 11.9 min t of broiler chicken meat were
produced in the EU, which was, one average, 23.2 kg per capita a year (Table
2.1). The cost of feed, which accounts for up to 70% of total cost for traditional
poultry enterprises, doubled or even tripled over the recent years. According to
FAO forecasts, the price of grain (maize) will increase by 20% and the price of
meat (poultry) will rise by 30% in the period 2011-2020 (AVEC Annual
Report, 2012).

2.2. Assessment of the poultry industry in Latvia

In Latvia, laying hens for eggs and broiler chickens for meat are mostly raised.
At the end of 2010 on all kinds of farms, there were 4.49 min poultry, the
majority of which — 2.32 mln — was laying hens as well as 1.63 min broiler
chickens and 542 thousand of other domestic poultry (ducks, geese, turkeys)
(Latvian Agriculture and Rural Area, 2011).

One of the tasks of Latvia’s poultry industry is to produce products that, in
terms of quality and cost, can integrate into the common European market and
compete with poultry producers of other countries.

Latvia’s egg producers produce 0.63% of the total quantity of eggs in the EU
(FAOSTAT, 2012). A gradual increase in the output of eggs was observed in
Latvia. Exports still exceeded imports, which meant that domestic producers
could be able to produce a sufficient quantity of eggs to satisfy domestic
demand. The increase in the output of eggs in Latvia was ensured by raising
crosses of laying hens of higher productivity under conditions meeting the
welfare standards for animals. The price elasticity of demand for eggs is
inelastic, yet, price fluctuations affect the demand. Seasonality regarding the
demand for eggs is not pronounced and the output of eggs is steady in Latvia.
The purchase price of eggs rose 32.8% in Latvia in the period 2004—-2010.

The average rate of egg-laying is 338 per year in the EU, while in Latvia it is
on average 274 eggs per laying hen. Latvia’s egg producers and poultry
specialists have a possibility to increase the rate of egg-laying at least up to the
average rate in the EU.

Poultry meat and its products are the second most consumed products in Latvia.
The consumption of poultry meat was on average 46.0 ths t in the reporting
period, which was affected by the low retail price on poultry meat, compared
with pork and beef, as well as a shorter production cycle. The increase in the
output of poultry meat was determined by the consumer choice of dietary meat,
besides, the price was competitive compared with other kinds of meat and the
use of poultry meat in various other products and semi-finished products
increased.
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Producing poultry products, compared with pork and beef, takes a shorter
period, as the metabolism of poultry is more intense and poultry may be raised
faster. Over the recent decade, consumers have been more informed and they
cared of their health, thus consumers tried to purchase and consume quality
products, including poultry meat that contained health-friendly substances.

3. BIOECONOMIC ASPECTS OF INNOVATIVE
SOLUTIONS TO PRODUCE POULTRY PRODUCTS

The chapter is 35 pages long and contains 38 tables and 5 figures.
A hypothesis is set in the chapter: by enriching feed with fatty acids and
antioxidants, innovative solutions to increase the production efficiency and
quality of poultry products are possible.

3.1. Innovative solutions to the composition of feed

To produce poultry meat and eggs of innovative composition, which contain ®—
3 and o6 fatty acids and carotenoids, additives rich in fatty acids and
carotenoids have to be added to the feed of poultry. Any feedstuff added to
poultry feed has a specific effect: it contributes to the digestibility of feed, the
growth and development of the organism, and, at the same time, higher value
products are produced and financial efficiency increases.

Innovative solution — change in feed composition

Production efficiency —poultry Increasing the quality of products
productivity (healthiness)
. Eggs enriched Meat enriched
Greater live- B . . .
Increased . with fatty acids with fatty acids
. . weight of X .
intensity of . and carotenoids, a and carotenoids,
. broiler
egg-laying . reduced content of a reduced content
chickens
cholesterol of cholesterol
Possibility to increase the profit Functional product labelled in accordance
of an enterprise with Regulation (EC) 1924/2006

Source: author’s construction
Fig. 3.1. Effects of innovative solutions on the production of poultry
products.

A positive effect is obtained by achieving higher feed conversion, increasing
the organism’s vitality, stimulating the immune system, regulating the
microflora of digestion system, etc.; in the result, the economic efficiency of
production increases (Herich, Levkut, 2002). By feeding poultry with various
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feedstuffs, it is possible to increase the efficiency of production and enhance
the qualitative properties of poultry products, i.e. the healthiness of products
(Fig.3.1).The research aim was to produce poultry products of innovative
composition that had a higher content of omega group fatty acids, then the
content of ®—3 and ®—6 fatty acids was examined and analysed in domestically
produced rapeseed and linseed oils.

3.2. Innovative solutions to the production of eggs

By adding various feedstuffs to the feed, the price of feed fed to laying hens
changed along with the production cost of eggs. The productivity of poultry is
affected by several factors: genetic, nutritional, housing, productivity and other
factors.

To identify the most economically beneficial innovative solution to increase the
efficiency of production and the quality of eggs, two different feeding
experiments were carried out:

Experiment 1 — to examine the bioeconomic indicators of egg production if
adding oil additives of certain composition to the feed of laying hens.
Experiment 2 — to examine the bioeconomic indicators of egg production if
adding additives that contain vegetable oil and an extract made of neutral
extractives from spruce needles having natural antioxidants (hereinafter —
spruce needle extract) to the feed of laying hens.

The effects of 5 various feed compositions on the productivity of poultry and
the quality of poultry products were examined. The feeding experiments were
conducted in cooperation with leading researcher Dr.biol. I.I. Vitina, the LLU
agency Research Institute of Biotechnology and Veterinary Medicine ,,Sigra”,
during physiological studies conducted on birds. Both feeding experiments on
laying hens were repeated.

After comparing the qualitative characteristics, in terms of content of fatty
acids, of eggs of innovative composition obtained in Experiments 1 and 2, one
can conclude that high quality eggs of innovative composition are produced in
both ways of feeding laying hens. If, in terms of weight, 2.0% rapeseed oil and
0.05% spruce needle extract are added to the feed of laying hens, the
cholesterol level decrease by 5.8% and the contents of carotenoids and
lycopene increase by 68.5% and 53.4%, respectively.

In contrast, when adding a complex of 1.0% soybean oil, 0.5% linseed oil, and
0.5% rapeseed oil to the feed of hens, eggs with a higher content of ®—3 fatty
acids are produced.
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Scheme for experiments to produce innovative eggs

Experiment 1 (n=100) Experiment 2 (n=100)
Basic feed is added Basic feed is added
Soybean oil qubean 0.11’ Rapeseed oil
. . linseed oil Rapeseed
Soybean oil and linseed . and spruce
. and rapeseed oil
oil - needle extract
oil
Eggs of enriched composition Eggs of enriched composition
. Production cost . Production cost
Egg quality test analysis Egg quality test analysis
Best experimental result Best experimental result

Comparison of the production cost of eggs for both experiments
[
Assessment for industrial-scale egg production

Source: author’s construction
Fig. 3.2. Experimental scheme for the production of eggs
based on innovative solutions.

Egg quality characteristics are one of the factors for selling eggs in the market
as a quality and high-value product, and it is a prerequisite for setting a
comparatively higher market price on eggs; besides, poultry enterprises are
enabled to cover their feed cost and increase their profit.

When examining the efficiency of production, the production cost and
productivity were analysed for both feeding experiment. Feeding poultry with a
feed containing 2.0% rapeseed oil and 0.05% spruce needle extract
(Experiment 2, Group 2) led to a 14.4% increase in feed consumption, yet, the
substances existing in the feed increased the rate of egg-laying by 6.57%,
which enabled the experimenters to gain 7.2% more eggs compared with
Experiment 1, Group 3, in which laying hens were fed with a feed that
contained 1.0% soybean oil, 0.5% linseed oil, and 0.5% rapeseed oil.
Therefore, after comparing the two ways of producing eggs of innovative
composition, one could conclude that the productivity of poultry fed with a feed
containing 2.0% rapeseed oil and 0.05% spruce needle extract rose and the
conversion of feed was more intense, which provided a possibility to increase
revenues by 3.12%. By adding the rapeseed oil and spruce needle extract
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produced in Latvia to the feed of poultry, the productivity of laying hens rose
and the eggs produced had higher contents of fatty acids and carotenoids and a
lower level of cholesterol.

3.3. Innovative solutions to the production of broiler chicken meat

In the world on industrial-scale, broiler chicken meat of innovative composition
is produced in limited quantities. One of the business activities in the poultry
industry in Latvia could be the production of innovative broiler chicken meat
rich in fatty acids. It is possible to reduce the proportions of those components
in meat and its products that are regarded as hazardous to human health
(cholesterol, fats) as well as add components that raise the quality of meat by
means of health-friendly substances (fatty acids, antioxidants, etc.) without
changing the basic properties and functions of meat (Fernandez-Gines et al.,
2005).

To produce innovative broiler chicken meat and perform an economic
assessment thereof, the author performed two experiments on cross ROSS-308
broiler chickens at the vivarium of the Physiology Department of the LLU
agency Research Institute of Biotechnology and Veterinary Medicine ,,Sigra”,
and analysed the average experimental data (Fig.3.5). These feeding
experiments were conducted in cooperation with leading researcher Dr.agr.
V Krastina, the LLU agency Research Institute of Biotechnology and
Veterinary Medicine ,,Sigra”, during physiological studies conducted on birds.
Experiment 1 — to examine the bioeconomic indicators of broiler chicken meat
production if adding oil additives of certain composition to the feed of broiler
chickens.

Experiment 2 — to examine the bioeconomic indicators of broiler chicken meat
production if adding additives that contain vegetable oil and natural
antioxidants to the feed of broiler chickens.

The effects of 6 various feed compositions on the productivity of poultry and
the quality of poultry products were examined. If feeding poultry with an
enriched feed, it is possible to raise the productivity of broiler chickens and,
along with it, to increase the production efficiency and quality of products
obtained as well as to label such meat with a corresponding nutrition claim.

The economic results of feeding feedstuffs produced in Latvia and having high
contents of fatty acids and carotenoids to poultry convincingly show that it
increases the productivity of broiler chickens and the quality of poultry
products. According to the experimental results, healthier and higher quality
meat was obtained by feeding the basic feed supplemented with 4.0% rapeseed
oil and 0.05% spruce needle extract to broiler chickens. The economic benefits
of feeding the mentioned feedstuffs are determined by the productivity of

poultry.
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Scheme for experiments to produce innovative broiler chicken meat

Experiment 1 (n=150) Experiment 2 (n=90)
Basic feed is added Basic feed is added
Soybean Rapesee Soybean oil, Rapeseed oil
Soybe oil, d oil, Rapes rapeseed and spruce

an oil rapeseed linseed eed oil oil, linseed needle

oil oil oil extract

Innovative broiler chicken meat Innovative broiler chicken meat
Meat quality test Productlor} cost Meat quality test Productlop cost

analysis analysis
Best experimental result Best experimental result

Comparison of the production cost of innovative broiler
chicken meat for both experiments
[
Assessment for industrial-scale broiler
chicken meat production

Source: author’s construction
Fig. 3.3. Experimental scheme for the production of innovative
broiler chicken meat.

Feeding broiler chickens with a feed to which 4.0% rapeseed oil and 0.05%
spruce needle extract is added resulted in higher productivity of broiler
chickens and a 16.5% increase in their carcass weight. Profit rose by 18.11%,
and the consumption of feed per 1 kg of broiler chicken live-weight gain
declined. Owing to the rapeseed oil and spruce needle extract, the amounts of
®—3 and ©—6 fatty acids and carotenoids, which are friendly to human health,
increased and the cholesterol level decreased in broiler chicken meat, compared
with traditional broiler chicken meat. These fatty acids are not synthesised in
the human organism and have to be ingested with foodstuffs. For this reason,
such a quality characteristic allows broiler chicken meat to be labelled with a
health claim.
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4. POSSIBILITIES FOR DEVELOPING INNOVATIVE
SOLUTIONS TO PRODUCE POULTRY
PRODUCTS IN LATVIA

The chapter is 17 pages long and contains 7 tables and 5 figures.
A hypothesis is set in the chapter: based on the experimental results, it is
possible to forecast the development of the poultry industry due to
increasing the profit of poultry enterprises and the value added to poultry
products and using innovative poultry feeding solutions to the production
of eggs and poultry meat.

4.1. Consumer behaviour in the market of
functional and poultry products

One of the main factors promoting demand and output is an increase in the
awareness and educational level of consumers. The price and quality of broiler
chicken meat and eggs are one of the reasons why consumers use these
products in their daily diet. The quality and harmlessness of food play a great
role in food purchases and consumers are ready to pay a higher price if it is
guaranteed that the producer supplies safe and quality products (Ortegar et al.,
2011). The production of functional food products is a comparatively new
concept that formed in relation to the increasing demand of consumers for
health-friendly and harmless foodstuffs (Annunziata, Vecchio, 2010). An
electronic survey of consumers in Latvia was carried out to find out what
influences the attitude of consumers to functional food products. The survey
was performed electronically, and randomly selected individuals participated in
it — totally, 435 questionnaires were received back, of which 387 were valid. A
statistical error was calculated to evaluate the reliability of survey data. As
regards the awareness of consumers about functional products, 74.7% of the
respondents answered that they did not know anything about such products.
However, when certain functional products were named, the majority of the
respondents admitted that, among all the functional products mentioned in the
survey, they have tasted some products or were aware of these products, but
they did not consume such products. After summarising the survey data, one
has to conclude that the consumers were not aware of functional poultry meat,
thus, they did not know this product. In Latvia, functional poultry meat is not
available and the production of such products would provide a possibility to
expand the assortment of poultry products and increase their competitiveness.
The respondents pointed that although it was often difficult to them to identify
the factors that encouraged purchasing functional products, yet, they admitted
that they were increasingly interested in such products after information was
published or broadcasted in the mass media, especially on television or radio.
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4.2. Forecast regarding innovative solutions to the production of poultry
products in Latvia

In the poultry industry in Latvia, it is possible to introduce new products of
higher value added that meet the demand of consumers for healthy, safe, tasty,
and easy-to-cook products at an acceptable price. Besides, it is possible to
continue designing and producing new products based on the existing
production capacity, observing the standards for the health and welfare of
productive animals. Developing the production of innovative and functional
poultry products consists of several stages (Fig.4.1).

Business direction 1 Business direction 2
[ [
Innovative eggs of laying hens Innovative broiler chicken meat

Market of functional food

tv

Latvia’s poultry enterprises

Highly Poultry raisin . .
productive technzogy £ Feed Processing enterprises
poultry crosses
) ) Biomass of forest residues, conifer
Feeds.tuffs grown in Latvia that needles and small tree branches that
contain omega group fatty acids raise the content of antioxidants
\
Rapeseed oil Linseed oil Spruce needle extract

Source: author’s construction
Fig. 4.1. Innovative solutions in poultry farming in Latvia.

Business direction 1 — increasing the output of innovative eggs by using
vegetable oils and spruce needle extracts produced in Latvia. The author based
her forecast on the output of innovative eggs on the average number of laying
hens in Latvia in the period 2008-2010, which was 2.16 mln. If 1% of the total
number of laying hens are kept for innovative eggs, based on the experimental
data on the rate of egg-laying, 3 308 185 eggs of innovative composition might
be obtained. It has to be stressed that supplementing the feed of laying hens
with the rapeseed oil and spruce needle extract increases the rate of egg-laying
by 3.62% and decreases the consumption of feed by 11.2% in the production of
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innovative eggs. Therefore, the author assumes that if producing such a number
of innovative eggs, a poultry enterprise makes a profit of LVL 104 934.
According to the experimental data, if producing innovative eggs, the profit of
egg producers is 23.06% higher than that gained from producing traditional
eggs. The average quantity of eggs produced in Latvia in the period 2008—2010
amounted to 687 mln, and the quantity of innovative eggs could reach 0.48% of
their total quantity.

Business direction 2 — boosting the output of innovative broiler chicken meat
without increasing the total number of broiler chickens; vegetable oils and
spruce needle extracts are added to the feed of poultry.

The author based the forecast of the output of innovative broiler chicken meat
on the average number of broiler chickens in Latvia in the period 2008-2010,
which totalled 1.73 min. If 1% of their total number, i.e. 17 303 broiler
chickens, are kept for this purpose, 44 536 kg, measured in carcass weight,
could be produced, and this quantity would amount to 0.19% of the total
quantity of poultry meat produced in Latvia.

It has to be stressed that increasing the amount of additives consisting of
rapeseed oil and spruce needle extracts in broiler chicken feed increases the
live-weight of broiler chickens by 4.32% and decreases the consumption of
feed by 3.18%. The profit of a poultry enterprise, producing such a quantity of
innovative broiler chickens, would reach LVL 15 619. According to the
experimental results, the profit of producers of traditional broiler chicken meat
is 18.11% lower compared with that of producers feeding broiler chickens with
rapeseed oil and spruce needle extract.

The author believes that the demand for innovative poultry products can be
increased by informing the public about the qualitative properties of innovative
poultry products, their production, etc., as well as if producers engage doctors
and nutrition scientists to express their opinion on the role of innovative
products and their positive effects on the health of consumers.

4.3. Innovative solutions in poultry farming from the
viewpoint of experts

To identify the effects of innovative solutions in poultry farming, based on the
findings of the experiments conducted within the present research, the author
employed the analytic hierarchy process (AHP).

The expert analysis was based on T.Saaty’s analytic hierarchy process to
organise the work of experts in a scientific and correct way and to process the
experts’ evaluations.

To assess the effects of innovative solutions in poultry farming, three
alternative scenarios were put forward:

Scenario 1 — developing the poultry industry in Latvia based on the existing
production solutions;
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Scenario 2 — increasing the profit of poultry enterprises and the value-added of
their products based on innovative feeding solutions to the production of eggs
and meat;

Scenario 3 — expanding the assortment of poultry products friendly to consumer
health.
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Source: author’s calculations and construction based on the experts’ ratings, 2013
Fig. 4.2. Global priority vectors of the scenarios for
effects of innovative solutions.

When identifying the most significant innovative solution to be used in poultry
farming, based on the analytic hierarchy process, none of the scenarios had a
convincingly high score. Scenario 2 — “Increasing the profit of poultry
enterprises and the value-added of their products based on innovative feeding
solutions to the production of eggs and meat” — was rated slightly higher. With
an increase in production efficiency at poultry enterprises, one can expect that
the effects of Scenarios 2 and 3 on the economy of the poultry industry will
rise. It means that the author’s experimental findings revealed in Chapter 3 of
the doctoral dissertation are practically significant and may be used for
developing the poultry industry, as all the scenarios ensure positive effects.

MAIN CONCLUSIONS

1. The author concludes, according to the topic of the doctoral dissertation,
that it is possible to produce innovative poultry products in the primary
sector in Latvia by using domestically produced vegetable oil, by-products
unused in forestry, and the biomass of conifer needles and small tree
branches. The innovative poultry products — eggs and poultry meat —,
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which are enriched with bioactive substances, positively affect the health
of consumers and avoid the risk factors of diseases, thus creating a greater
potential for the production of such products.

The key aspects of production of innovative poultry products are
associated with poultry selection and balanced and efficient poultry diets,
the purposes of which are to raise the productivity of poultry and to
enhance the quality of poultry products. The beginning of the 1960s may
be regarded as the beginning of intensive poultry farming when large
poultry enterprises started emerging, which used intensive technologies of
raising poultry and created new crosses of poultry for eggs and meat, as
consumers increasingly paid attention to the quality and healthiness of
food. It is important that Latvia’s poultry industry maintains its share in the
market of poultry products and produces products according to consumer
wishes. Therefore, poultry enterprises have to focus on innovations in
producing new and different competitive products and offering them to
consumers.

Functional food is foodstuffs with certain bioactive components that
effectively and positively affect human health. The increasing demand for
such food products expands the functional food market, as the lifespan of
people increases and individuals want to enhance their life quality.
Innovative poultry products with higher contents of ®—3 and w—6 fatty
acids and carotenoids compose a considerable share of functional food.
The most essential bioeconomic aspects regarding the production of
innovative poultry products are: contents of fatty acids (linolenic and
linoleic acids) and carotenoids, feed cost, rates of assimilated fatty acids
and carotenoids that are transferred from feed to meat and eggs, poultry
productivity, and product quality.

The legal environment for the poultry industry is well-structured in Latvia,
and it complies with the EU legal acts and Latvia’s international
obligations. Poultry welfare at Latvia’s poultry enterprises is provided in
accordance with the EU standards and regulations. Poultry enterprises
provide customers with safe, health-friendly, and high quality poultry
products.

In the EU, raising poultry takes place in two main ways: at large poultry
enterprises with intensive production and on small farms selling their
products to a limited group of customers. The growth rate in the EU’s
poultry industry, in certain years, was affected by bird disease outbreaks.
The output of eggs in the EU in 2010 exceeded the customer demand for
eggs, and the self-sufficiency ratio ranged within 101.2-102.6%. The
largest EU egg producers in 2010 were Italy, France, Spain, and Poland. A
third of the total number of laying hens in the EU is kept in un-upgraded
cage systems.
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10.

11.

12.

In 2010 and 2011, the output of poultry meat rose faster than that of pork,
beef, and veal. The production cycle of broiler chickens is less than seven
weeks, which enables this cycle to be repeated up to 6 times a year. Poultry
meat is the cheapest source of protein of animal origin. The total
consumption of poultry meat reached 11.6 min t in the EU in 2010. The
output increased, and it was related to changes in the demand and the
demographic situation. Crude oil price fluctuations are directly associated
with increases in energy prices, which, in their turn, cause increases in the
cost of feed and, therefore, in the price of poultry products.

The objective of Latvia’s poultry industry is to produce products that, in
terms of quality and cost, can integrate into the common European market
and compete with poultry producers of other countries. Latvia’s egg
producers produce 0.63% of the total quantity of eggs in the EU, and egg
exports in 2010 rose 7 times compared with 2004; eggs are exported to 21
countries, including Angola, Hong Kong, and Thailand. In Latvia, poultry
meat and its products are the second most consumed meat products. In
2010 in Latvia, the consumption of poultry meat was 1.9 times greater than
the domestic output of poultry meat at the expense of imported meat. The
increase in poultry meat output in the world is determined by the consumer
choice of dietary meat as well as by the competitive price compared with
other meats and the increasing use of poultry meat in various finished and
semi-finished food products.

The experimental results showed that it was economically beneficial to
feed feedstuffs with higher contents of fatty acids and carotenoids,
compared with traditional feeds, to broiler chickens and laying hens — feed
consumption declined, feed conversion improved, poultry productivity
rose, and qualitative properties of poultry products enhanced.

The production of consumer health-friendly eggs of innovative
composition is economically beneficial and enables enterprises to increase
their output, assortment, and income, using natural raw materials, rapeseed
oil, and spruce needle extracts grown and produced in Latvia.

It was found in the experiments that 2.0% rapeseed oil and 0.05% spruce
needle extract have to be added to the basic feed of laying hens to produce
eggs of innovative composition. To produce broiler chicken meat of
innovative composition, the basic feed of broiler chickens has to be
supplemented with 4.0% rapeseed oil and 0.05% spruce needle extract.
Poultry products of innovative composition are characterised by higher
contents of w—3 fatty acids and carotenoids and a lower cholesterol level.
The economic efficiency is ensured by changes in the composition of feed,
which contributed to an increase in the productivity of poultry — the rate of
egg-laying and the carcass weight of poultry rose.

By producing poultry products of innovative composition, using rapeseed
oil and spruce needle extracts produced in Latvia, it is possible to offer
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innovative, high quality, and health-friendly poultry products in the
functional food market, the production of which enable poultry enterprises
to expand the assortment of poultry products, offer new products for export
markets, and increase the profit of enterprises without changing poultry
crosses and technologies of their raising.

13.  The research tasks set in the doctoral dissertation are executed and the
research aim — to examine the aspects of innovative solutions to produce
poultry products in Latvia — is achieved.

14.  The hypothesis — the production of innovative poultry products in Latvia
has to be purposefully developed and is economically feasible — is proved.

PROBLEMS AND THEIR SOLUTIONS

Problem 1. In Latvia, broiler chicken meat of innovative composition is not
produced and offered to consumers.
Solutions
1) Scientific institutions have to popularise research findings in poultry
farming and inform poultry meat producers on the possibilities to produce
innovative meat, using rapeseed oil and spruce needle extracts.
2) Poultry meat producers, using innovative solutions in feeding poultry,
can produce and offer a consumer health-friendly product — broiler chicken
meat rich in fatty acids and antioxidants.
Problem 2. The consumption of poultry meat in Latvia exceeds its output.
Solutions
In Latvia, poultry enterprises, using innovative solutions, can:
1) raise the productivity of poultry and increase the output of meat
without increasing the number of poultry, and, in its turn, the cost of
increasing the poultry flock;
2) expand the assortment of poultry products and raise their quality, thus
increasing the market capacity for these products.
Problem 3. With energy becoming more expensive, the cost of poultry feed
increases, which is the key factor for the cost competitiveness of the poultry
industry.
Solutions
Poultry enterprises, using innovative solutions to feed enrichment, can:
1) increase the rate of egg-laying, thus increasing the number of eggs
gained per laying hen a year and the total output of eggs;
2) increase the live-weight of broiler chickens and reduce feed
consumption per 1 kg of weight gain, which enables poultry enterprises to
save on feed costs.
Problem 4. The competitiveness of poultry products of innovative composition
is reduced in Latvia by the insufficient knowledge of consumers on innovative
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poultry products and their compliance with the characteristics of functional

products.

Solutions
1) Poultry enterprises have to attract nutrition specialists to popularise
functional products and poultry products of innovative composition.
2) Nutrition specialists in cooperation with poultry enterprises have to
provide comprehensive and scientifically justified information on the
positive effects of innovative poultry products and their role in daily diets
of consumers and their ability to enhance the organism’s functioning.
3) Poultry enterprises, labelling their poultry products with the health
claims “source of omega fatty acids” and “lower cholesterol level” will
inform consumers about how healthy the product is.

STATEMENTS

1.  The urgency of the topic of the doctoral dissertation proved to be true, the
research tasks were executed, the research aim was achieved, and the
hypothesis was proved.

2. To execute the research tasks, adequate economic quantitative and
qualitative research methods were employed — analysis and synthesis, data
grouping, time series analysis, experiments, and the analytic hierarchy
process for making decisions on the effects of innovative solutions in
Latvia’s poultry farming.

3. The research showed that the innovative solutions affect poultry farming in
terms of production efficiency and product quality.

4. The best feed diets were identified and quantitatively tested in poultry
farming to increase the efficiency of production.

5. The attitude of Latvia’s population to purchasing poultry products and
information about functional products was examined and assessed.

6. A forecast of the effects of innovative solutions in Latvia’s poultry farming
was made.

7. Scenarios for the effects of innovative solutions were designed and
evaluated by means of the analytic hierarchy process.

8. Problems were identified and proposals were elaborated to solve the
problems, which would increase the effects of the innovative solutions and
the popularity of health-friendly products.
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