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ABSTRACT

Innovative composition of broiler chicken meat, in comparison with commercial mass
production, contains higher levels of omega-6 and omega-3 fatty acids and carotenoids
complex which positively influence human health and prevent risk factors causing
different diseases. The research aim was to evaluate the possibility to obtain broiler
chicken meat of innovative composition, and to evaluate the expenses of production in
bioeconomic aspects by using feed that contains an increased amount of omega-6 and
omega-3 fatty acids and additives of carotenoids. Feeding trial was carried with cross
ROSS 308 broiler chicken in the age from 1 to 42 days (n=300). It was concluded that
the best combination in broiler chicken feed for producing innovative composition meat
was 1% flax seed oil, 1% rapeseed oil, and 2% soya bean oil and 0.1% additives of
carotenoids complex. Using the mentioned oil and antioxidant composition the obtained
broiler chicken meat contained the amount of omega-6 fatty acids of 27.4%, omega-3
fatty acids- 8.3% and carotenoids - 0.86 mg kg™, it is by 3.9%, 3.2% and 0.24 mg kg™
and live veidht by 7.87% higher in comparison with commercial mass productions and
productivity.

In trial the expenses of feed consumption per 1000 broiler chicken breeding were by
1.7% higher than commercial feed, while broiler chicken productivity was 7.9% higher,
since the total income from sales of 1000 broiler chicken breeding amounted to LVL
293.47 or it was 15% higher than selling commercial mass production. Innovative
composition of broiler chicken meat production do not change environment.
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IEVADS

Putnu galas razoSanas mérkis ir palielinat kvalitativu inovativu putnkopibas
produktu razosanu. Inovativie partikas produkti satur tadas biologiski aktivas vielas, kas
labveligi ietekmé cilvéka organisma funkcijas, samazina dazadu slimibu riska faktorus
un veicina veselibas saglabasanu. (Zarins, Neimane, 2002). Kvalitativa un veselibai
labveliga putnu gala raksturojas ar augstu polinepiesatinato taukskabju (omega-6 un
omega-3), vitaminu, antioksidantu (karotinoidu) un mineralvielu saturu, bet zemu
piesatinato taukskabju un holesterina Iimeni (Holub, 2002; Bodnieks, 2008). Jaatzimg,
ka nepareiza uztura d€] pasaulé un Latvija iedzivotaji visvairak slimo ar sirds un
asinsvadu slimibam (WHO, 2003). Viens no So slimibu augsta riska faktoriem ir
omegas grupas taukskabju (linolénskabes un linolskabes) un antioksidantu (karotinoidu)
deficits ikdienas partikas produktos. Uzpemot ar uzturproduktiem omega grupas
taukskabes un antioksidantus, tiek labak sekmé&ta holesterina vielu maina cilvéka
organisma un noversti riska faktori, kas izraisa sirds un asinsvadu, audzg&ju, reimatismu
u.c. slimibas (Aro, 2000). Taukskabes cilvéku organisma tiek paklautas lielaka vai

36


mailto:sigra@lis.lv

mazaka mera oksidacijas procesiem. Taukskabju oksidacijas procesa rodas brivie
kimiskie radikali, kurus neitraliz€ antioksidanti: karotinoidi, seléns, E vitamins u.c.
Tadel, razojot taukskabeém bagatus produktus, tajos japalielina arT antioksidantu — 1pasi
karotinoidu saturs (Surai, 2002). Latvija ir visas iesp&jas attistit inovativa sastava
broileru galas razoSanu ar paaugstinatu omega grupas taukskabju un antioksidantu
saturu, jo Latvija tiek razoti baribas lidzek]i ar paaugstinatu omega-6 un omega-3
saturu. Inovativu broilercalu galas razoSanas pamata ir putnu &dinasana ar
polinepiesatinatam taukskab&m bagatinatus baribas lidzeklu izmantojot sojas, rapsa un
lins€klas ellas kombinacijas.

Viena no putnkopibas produktu razoSanas problémam ir vides piesarnojums.
Broilercalu mésli un to sastava esoSie slapeklvielu un fosforu saturoSie komponenti ka
arT gremos$anas mikroflora ir galvenie dabas piesarnotaji (Coelho, 1999; Nahm, Wathes,
1998) Dazadu veél pilniba neizpétitu faktoru (baribas komponenti, antinutritivie baribas
savienojumi, aminoskabju nesabalansétiba, stress u.c.) ietekm& broileru zarnas
samazinas baribas vielu sagremojamiba un no putnu organisma apkartgja vide
pastiprinati izdalas nesagremotas baribas vielas, proteina, slapek]vielu substances un
nevélama gremosanas mikroflora (Baidoo, 2000, Blair et al., 1999.) Nesagremotai
kopproteina masai bakteriologiski sadaloties rodas nepatikama smaka no slapekla
savienojumiem (amonjaks, nitriti, u.c.), oglskabas gazes un sérudenraza. Tadgjadi
broileru mitnes, mésli un gaiss piesarno apkart§jo vidi ar cilvéku un dzivnieku
organismam nevélamu un kaitigu kimisko un bakteriologisko piesarpojumu.

Pétijuma merkis - izvertét inovativa sastava broilercalu galas razoSanas galvenos
aspektus: iegiitas produkcijas kvalitati, izmaksas un ietekmi uz apkartéjo vidi.

MATERIALS UN METODIKA

Broileru  &dinaSanas izméginajumu veica LLU  Biotehnologijas un
veterinarmedicinas zinatniska institiita ,,Sigra” vivarija ar krosa Ross-308 broilercaliem
no 1 - 42 dienu vecumam. P&c analoga principa broilercalus sadalija 2 grupas (n=200).
Izméginajumu veica péc 1. tabula noraditas shémas.

1. tabula/Table 1
Edinasanas izméginajuma shéma ar broilercaliem
Broiler chickens trial scheme

Grupa EdinaSanas programma
Group Feeding programme
1.Grupa — kontrole | PB — pamatbariba + 4% sojas ella
1% group —control Basic feed content 4% soyabean oil
2.Izméginajuma PB — pamatbariba + 2% sojas ella + 1%rapsu ella +1% linseklu
grupa ella + 0.1% karotinoidus saturosais komplekss
2nd trial group Basic feed content 2% soyabean oil and 1% rapeseed oil and 1%
linseed oil and 0.1% complex carotenoids

Pamatbaribas sastavs visu grupu broilercaliem sabalanséts atbilstoSi krosa ROSS
308 normativu noradém (Ross Broiler Manegment, 2002). Kontroles grupas (1. grupa)
broileriem iz&dinaja pamatbariba ar 4% sojas ellas saturu. Izméginajuma (2. grupa)
broileru baribai pievienoja 2% sojas, 1% rapSa un 1% linseklu ellas un 0.1%
karotinoidu, antioksidantus saturoSu kompleksu ar noliiku paaugstinat omega-3, omega-
6 taukskabju un antioksidantu karotinoidu saturu baribas devas (1.tab.).
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Izmé&ginajuma perioda broilercalu produktivitati novertgja, uzskaitot:

e broileru dzivmasu, sverot katru putnu individuali 7, 14, 21, 28, 35 un 42 dienu
vecuma;

e Dbaribas patérinu — sverot baribu katru dienu pa grupam;

e saglabasanos — uzskaitTja katru dienu krituSos putnus.

Aprékinaja: broilercalu dzivmasu un dzivmasas picaugumu, baribas patérinu 1 kg
dzivmasas ieguvei, baribas patérina izmaksas. 42 dienu vecuma broileru gala analizgja
omega-3 un omega-6 taukskabju daudzumu (realizacijas vecums), baribas un meslu
kimisko sastavu, slapekla sagremojamibas koeficentu. Analizes veica LLU
Biotehnologijas un veterinarmedicinas zinatniska institita ”’Sigra” akreditéta biokimijas
un mikrobiologijas zinatniska laboratorija.

REZULTATI UN DISKUSIJA
Broileru produktivitates pamatraditaji ir dzivmasa, dzivmasas pieaugums, baribas
patérins un izmaksas.
2. tabula/Table 2
Broilercalu produktivitate
Productivity of broiler chicken

Radttaji 1.Grupa — 2.1zméginajuma + pret
Parameters kontrole grupa kontroli
1% group-control 2" group-trial + to control

Broilercalu dztvmasa 42
dienu vecuma, g

Broiler chicken live weight at 2822 £302 3044+ +222
the age 42 days, g
% pret kontroli/% to control 100 107,86 o

Dzivmasas pieaugums

diennakti, g 66.21 71.49 +5.28
Live weight gain per day, g

0, i/0
% pret kontroli/% to control 100 107.97 1797

Saglabasanas, %/

Survival, % 98 99 +1.0

[zméginajuma perioda broileru produktivitate ir augsta. Vid€jais dzivmasas lielums
broileriem realizacijas vecuma bija robezas no 2822-3044 g un dzivmasas pieaugums
diennakti 66.21-71.49 g (2.tab.).

[z&dinot broileriem baribu, kas bagatinata ar omega-6, omega-3 taukskabém un
karotinoidiem, broileru dzivmasa un dzivmasas diennakts pieaugums ir attiecigi par
7.87% un 7.98% lielaks salidzinot ar 1. grupu (kontroles variants).
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3. tabula/Table 3

Co e

Feed consumption and feed costs for trial broilers

Raditaji
Parameters

1.Grupa — kontrole
1* group-control

2.Izmégindjuma grupa 2"
group-trial

Baribas patérin$ vienam
broilerim izaudz&sanas
perioda, kg

Feed consumption per one
broiler during the breeding
period, kg

5.40

5.20

Baribas patérins 1 kg
dzivmasas ieguveli, kg

Feed consumption for
production of 1 kg live weight,
kg

1.91

1.71

% pret kontroli/% to control

100

89.5

1 kg baribas cena, LVL
Feed price of 1 kg, LVL

0.207

0.220

Kopgjas baribas izmaksas 1
putna izaudz€Sanai, LVL
Total feed costs for breeding
one bird, LVL

1.12

1.14

% pret kontroli/% to control

100

101.78

Baribas izmaksas 1 kg
dzivmasas pieauguma ieguvei,
LVL

Feed costs for production of 1
kg live weight gain, LVL

0.40

0.38

% pret kontroli/% to control

100

95.0

Vidgji katrs broilercalis izaudzeSanas perioda pateréja sadu baribas daudzumu:

1.grupa 5.40 kg, 2. grupa 5.20 kg. Baribas patérin$ viena broilera izaudzeésanai 2.
grupa bija par 0.20 kg mazaks neka 1. grupai. Rezultata ar1 baribas paterins 1 kg
dzivmasas ieguvei par 10.47% mazaks neka 1. grupai. Baribas izmaksas viena
kilograma dzivmasas pieauguma (0.38 LVL/kg) ieguvei bija mazaks neka 1. grupai

(3.tab.).
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4. tabula/Table 4

Inovativas broilercalu galas kvalitates raditaji
Quality indices of innovative composition of broiler chicken meat

Raditaji 1kGrupaI1 — 2.Izméginajuma ki pretl_
Parameters “ ontrole » grupa _ ontroli
1> group-control 2" group-trial + to control

> omega-6 (w-6) taukskabe,
% no kopégjo lipidu daudzuma
> omega-6 (w-6) fatty acids, 235 274 +3.9
% of total lipids
> omega-3 (®-3) taukskabe,
% no kopgjo lipidu daudzuma
> omega-3 (w-3) fatty acids, >4 8.3 2.9
% of total lipids
> (@-6) : d(w-3) 43:1 33:1 -1.0:1
> kopéljie karotinoidi,
mg kg™~ (antioksidanti)
> total carotenoids, 0.62 0.86 +0.24
mg kg™ (antioxidant)

Edinot broilerus ar tradicionala sastdava baribu (1. grupa) broileru gala satur 23.5%
omega-6 un 5.4% omega-3 taukskabes, rékinot % no kopg&jiem lipidiem. Pievienojot
broilercalu baribai 2% sojas, 1% rapsa ellu, 1% linséklu ellu kombinacija un 0.1% lielu
karotinoidu saturoSu kompleksu (2. grupa), omega-6 taukskabju limenis paaugstinajas
par 3.9% un omega-3 taukskabju limenis par 2.9% un karotinoidu saturs par 0.24 mg
kg™ salidzinot ar kontroles grupu (4.tab.).

Izédinot broileriem taukskabém bagatinatu baribu, (2.grupa) ieguva par 195.92 kg
inovativa sastava broilercalu kautmasas (rékinot uz 1000 broileriem) vairak neka no
broileriem, kuri &dinati ar tradicionala sastava baribu (1. grupa). Neskatoties uz to, ka
taukskabém bagatinatas baribas izmaksas 1000 broileru izaudzéSanai bija par 20 LVL
augstakas neka kontroles grupai, ienémumi par inovativa sastava galas realizaciju bija
par 293.47 LVL lielaki (rékinot uz 1000 broileriem) neka no kontrolers grupas. Lielakus
ienémumus nodrosindja augstaka putnu saglabasanas un lielaka iegiita kopgja izaudzeto
broileru dzivmasa. Janorada, ka izméginajuma grupas broileru gala ar kontroli
raksturojas ar augstaku omega-3 taukskabju saturu un optimalaku o-6 : ®-3 taukskabju
attiecibu, tas ir, izméginajuma grupas broileru galai bija visaugstaka kvalitate un ar 42
dienu vecuma augstaka broileru dzivmasa. Tatad pat pie vienadas broileru realizacijas
cenas ir ieglts augstvertigaks, cilvéku veselibai veseligaks inovativs produkts, un
kopgjie ien@émumi razotajam varétu bt par 15% lielaki neka standarta broilercalu
€dinaSanas gadijuma. Lai izvertétu inovativa sastava broilercalu galas razoSanas ietekmi
uz apkartéjo vidi — analiz€ja kopproteina un fosforu saturoSo savienojumu daudzumu
putnu méslos (5.tab.).
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5. tabula/Table 5
Broilercalu méslu kimiskais sastavs
Chemical composition of broiler chicken manure

Grupas
Raditaji Group kirﬂrr%tli
Parameters 1.Grupa — kontrole | 2.Izm&gindjuma grupa | . to control
1% group -control | 2" trial group 00
Nitrati, mg/kg 3.96 3.53 -0.43
Nitrate, mg/kg
Kokslapekla substance, % 0.35 0.34 -0.01
Nitrogen substance, %
Kopproteins, % 2.21 1.98 0.23
Total protein, %
Kopgjais fosfors, % 0.28 0.25 -0.03
Total phosphorus, %

Aprékinot broilercalu méslos izdalito nesagremoto un neizmantoto slapeklvielu,
koprotetna un fosfora daudzumu, konstatéjam, ka iz€dinot baribu ar paaugstinatu
omega-6 un omega-3 polinepiesatinato taukskabju daudzumu nesagremoto un
neizmantoto slapeklvielu, kopproteinu, nitratu un fosfora daudzums broilercalu méslos
bija lidzvertigs salidzinot ar kontroles grupas broilercaliem (5.tab.). Inovativa sastava
broilercalu galas raZoSana praktiski neietekméja apkartéjo vidi un neradija
nesagremojamibas un neizmantojamibas d€| iz€dinatas baribas papildus ekonomiskos
zaud€jumus.

SECINAJUMI

1. Pievienojot broilercalu baribas sastava dazadu augu ellu Ipatsvaru un to savstarp&jas
kombinacijas, secinats, ka palielinas polinepiesatinato taukskabju (omega-6 un
omega-3) daudzums broilercalu gala, augstaka broilercalu produktivitate, ja broileru
pamatbaribai pievieno 2% sojas ellu, 1% rapsu ellu, 1% linséklu ellu kombinacija
un 0.1% karotinoidus saturosu kompleksu.

2. leguta inovativa sastava broilercalu gala ar paaugstinatu omega-6 (linolskabes 3.9%)
un omega-3 (linolénskabes 2.9%) taukskabju daudzumu, kas ir kvalitativaka,
augstvertigaka un veseligaka cilveéku uztura.

3. Realizgjot inovativa sastava broilercalu galu iep€émumi par 293.5 LVL vairak
(rékinot uz 1000 broilercaliem) neka kontroles grupai.

4. Inovativa sastava broilercalu galas razo$ana negativi neietekmé apkart&jo vidi.
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