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KOPPROTEINA SASTAVS PIENA
COMPOSITION OF CRUDE PROTEIN CONTENT IN MILK

Diana Ruska, Daina Jonkus
Latvijas Lauksaimniabas universiite, Agrobiotehnoloias institits
delta@e-apollo.lv

Abstract The most important milk components for dairy products are milk proteins. Now in Latvia
the milk payment system is based on the content of total protein in milk and the amount of milk.
Therefore the objective of the Latvian breeding programmes are high milk yields with high protein
content. Normal bovine milk contains 30 to 35 g of protein kg™. Milk crude proteins are composed
of casein, whey proteins, and non-protein nitrogen (NPN) (DePeters and Cant, 1992). The two
principal types of milk proteins are caseins and whey proteins (true proteins). Caseins constitute
76% to 86% of the total milk protein. Whey proteins represent 14% to 24% of milk proteins and
are in solution in the serum phase of milk. Non-protein nitrogen represents approx. 5% — 6% of the
crude protein (Hui, 1993). Urea is therefore a normal constituent of milk and comprises part of the
non-protein nitrogen fraction. Urea accounts for roughly 50% of the non-protein nitrogen fraction
in herd bulk milk of dairy cows, although this may vary from 35% to 65%. For milk from individual
cows, this variation may be even larger (Bijgaart, 2003). NPN part in milk does not have
nutritional and economic values. NPN part varies from 5.6% to 6.6% in Latvian farm milk. NPN
values can be used to evaluate nitrogen utilization in farms. It is recommended to use casein or
true proteins values to evaluate breeding efficiency and payment system.

Keywords milk protein, casein, urea, NPN.

levads

Kop$ seniem laikiem cibBki slaucamo dinieku produktivigtes iz\ErtéSanai un samaksas
noteikSanai par sarazoto pienu izmanto pienaigakar sasivdau: tauku un olbaltumvielu saturu.
Veiktie petijumi par So #ditaju izmainam atkkj daZdu vides, fiziologsko un gendisko faktoru
ietekmi uz to mairiu. Rdgo gadu laile piena razaju un pastradataju uzmanba ir piersta
olbaltumvielu satura palieli§anai saraZot@jpiera. Latvija slaucamo govju grraudabas rezubti
desmit gadu laikliecina, ka olbaltumvielu saturs piehijis no 3.24%1dz 3.37% (1. agts).

Piena olbaltumvielas, sdkinot ar citu petikas produktu olbaltumviem, ir daudz patas.
Ar jaunu un modernu laboratorijas tehndjodgenakSanu nasu ikdienj ir iespgams izpgit piena
olbaltumvielu sag@tvu. BieZi nepreizu tulkojumu rezultta tiek vienlkarSoti piena olbaltumvielu
sasivdalu nosaukumi,itlz ar to pazaudlet to patieso nami. Tadgl ir nepiecieSams izprast katras
sastivddas nommi un vienoties par terminolgg.

Veicot piena paraugu anzés ar standarta Kjeldala metodesqmbu, ir iespgams noteikt
kopga slapeka (N) saturu pienakuru reizinot ar faktoru 6.38 iegt kopprotena saturu (P —
crude protein = N x 6.38) piena (ISO, 2001). Kopprotes sagiv no olbaltumvielu [P — true
protein) un neolbaltumvielu spela ddas (VPN — non-protein nitrogen). Olbaltumvielu

180



Zinatniski praktisk konference IDZSVAROTA LAUKSAIMNIECIBA, 20 — 21.02.2014., Jelgava, LLU

apZmgjums, ko lietojam ikdienanebit nenozmé tikai olbaltumvielu saturu (aminosfju k&zu
veidotu savienojumu), bet gan visus pi@sosos gpela savienojumus.
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1. att. Olbaltumvielu satura iznmmai dinamika p&raudZbas ganmpulkos pa gadiem.
Fig.1. Protein Dynamics in Herds with Milk Recording Over the Years (LDC, 2012).

Govs pienano kopprotena satura olbaltumvielas sash 95 1dz 97%, bet apamam 3 — 5%
ir neolbaltumvielu gipeklis (NPN). Olbaltumvielas piengrstav kazéns un skalu olbaltumvielas.
Vidgjais kopprot@ana sadajums starp olbaltumvielu frakéiin ir sekojoss: 75 — 85% kamns, 18 —
20% gsikalu olbaltumvielas. Olbaltumvias kazéna saturs ir 85 — 90% (Hui, 1993).

Latvija, veicot slaucamo govju p@udZbu un analigjot piena saavu laboratorijs, tiek
noteikts kopprotma saturs pienkas vidji ir 3.30%. Rc daudzu autoru pgumiem olbaltumvielu
saturs ir ap 3.15%, bet NPN tikai 0.15% no kopprnatesatura. &alu olbaltumvielas sazda
starpbu starp olbaltumvielu un kare saturu piengFoissy, 2005; Ferguson, 2010). (2&elait

Kopprotans Crude protein
Crude protein = N (p& Kjeldala metodes Kjeldahl method) X 6.38

Neolbaltumvielu gipeklis

Olbaltumvielas True protein 3.15% Non-protein nitrogen
(NPN) 0.159

Sukalu olbaltumvielas Urinviela Citi
Kazans Casein Whey protein Urea Other NPN

2. att. Kopprot@a sagivs govs piena
Fig. 2. Crude Protein Composition of Milk (Bijgaart, 2003; Foissy, 2005).

Kazans ir svargaka piena olbaltumviela siera raZpem. Ta sasivs tieSi ietekra siera
iznakumu, &de] zinatnieki paa, kura no kaZea frakciam ir svafgaka siera raZzoSanalai
noskaidrotu @s bitibu un iedtu lielaku siera iznkumu (Barberet al., 2005; Wedholmer al.,
2006). Kazenam koagugjot izveidojas receklis unikalas. $ikalas paiet amp&am 20% no vidm
piena esodm olbaltumvieim, un fis af sauc par &kalu olbaltumvieim. Sikalu olbaltumvielas
saturp-laktoglobutinu, a — laktoalburinu, asins seruma alb@mus, imunoglobdhus un protazes-
peptonus. Pirmag dien® p& govs atnesas iedita piena (jaunpien sikalu olbaltumvielu saturs
ir ieverojami palielirats, saidzinot ar p#gja laktacijas laika iegito pienu, de] piens paaugstita
temperaira sarec. At laktacijas beigs nedaudz palielirsa gikalu olbaltumvielu saturs pién
(Ozola, Ciprovta, 2002; Coballer@s al., 2003; Hui, 1993). Neolbaltumvieluapkeklis (NPN)
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piena nonk no divnieka asitm, p& olbaltumvielu vielmajas procesiem. Viena no li&kjam
(~50%) un stabilkajam NPN ddam ir urinviela. Bez uinvielas NPN sasva ietilpst ar brivas
aminoskibes, kreahs, uinskabe, pepdi, organisks skibes un fosfolipdi (DePeter, Ferguson,
1992; DePeter, Cant, 1992; Teepnoxjdamanayckac, 2006).

Urinvielas saturs pia@rraksturo, cik pilnertigi dzivnieks pastrada protanu un cik optinali
ir vielmaipas procesiat organisma. Sis Editajs ir svaigs divnieka ves@bas unéedinasanas
kvalitates noteikSanai. Gmvielu var noteikt & piers, ta asing. Zin@nieki pieadijusi, ka iegtie
rezul@ti cieSi koret. Toner piena paraugus nemt ir vienkirsak un ktak, tapéc daudzs Eiropas
Savienbas valss piena uinviela @pat K& piena tauku un olbaltumvielu saturs tiek korgi®l
ikméneSa piena araks, un tiek izmantotsakgovju sabalar&as edinaSanas aditajs. Eiro@ par
normalu urfinvielas saturu pien uzskata 151tz 30 mg dr* (Bijgaart, 2003; Teepmoxued,
Pamanayckac, 2006; Oudah, 2009).

Specilisti norada, ka, izertejot partikas kvaligti tieSi no uzturertibas viedola, ir svargi
noteikt olbaltumvielu kvaliti, jo cilveka organisms, &altfiba no atgremdiiem, lietdeigi SfEj
izmantot tikai no aminogkbem veidotas olbaltumvielas.iliz ar to piena kopprowa satura
izmantoSana, sastot sabalar&u dietu, var nesasniegt gatds rezulitus (Moughan, 2012).

Petijuma nerkis: \ertét kopproténa sagivu govs piena cetras daZdas Latvijas
saimnietbas.

Materi ali un metodes

Petijumu veicacetras saimnietbas, kas atrodas dadas Latvijas vieils. Saimnietbas
parstav daZdas tugSanas unedinaSanas tehnoldj@as. Divas lielags saimniethas — B un D
(attieagi 503 un 164 govis) bija nepiedajovju tueSana, bet das mazajs saimnietbas — A un
C (attie@gi 28 un 20 govis) — piesietureSana. Lielas saimnietbas govis visu gadu tikadinatas
ar pilriba samai#o bafbu (TMR) un baibas vajadibu noteica atkaba no govs lakicijas fzes.
Mazajs saimniethas govis negruga un vasaras sezogovis tika garas.

Piena paraugi, kuriem noteica NPN saturu, tikanti vienreiz, 2012. gada septembro
visam saimnietbam. No saimnietbam A un C paemti 10 paraugi, no B un D — 20 paraugi.
Petijluma govis bija viel laktacijas faize — no 100.1dz 200. lakicijas dienai.

Piena sasvs analigts akrediéta piena kvaliites kontroles laboratoiij
SIA ,Piensaimnieku laboratorija” ar infrasarkargpektroskopijas metodesioaibu. Kopprotena
saturu pied noteica saska ar ISO 9622:1999, kamea un umvielas saturu noteica saskaar
laboratorif validetam metodén MET — 003 un MET — 006. Piena paraugus NPN noteikSanai
noditijja uz NiderlandeQulip laboratoriju, kur izmantoja laboratcriyalidétu metodi, saska ar
1ISO 8968-4 Milk nitrogen content, non protein nitrogen content.

Datu statistisk apstide veikta ar SPSS programmasigabu.

Rezultati un diskusijas

Petijuma grupas govju vidais kopprotena saturs pienbija 3.43%, vidfais kaz@éna saturs
bija 2.65%, bet NPN saturs 0.204%. Kopphote sagivdau procentalais sadajums pa
saimnietbam redzams 3. &tfa.

Kazana saturs akdras visas ¢etras saimnietbas, tas swrsfijas no 76.9% D saimnigua
lidz 77.6% A saimnig@ba. NPN saturs bija no 5.6% B saimrilex|idz 6.6.% C saimni&ba. Ari
citi zinatnieki nowerojusi NPN sirstibas atkaba no saimnietbas. Sarstibu amplitida norota
no 3.73%1dz 7.95% (Barbano, Lynch, 1992).

Masu pdijuma rezuliti parada, ka saimniabas \ertgjot kopprot@na saturu pien
neiegistam objelvus rezulitus par rtigakas piena olbaltumvielas kaire saturu pienaTadél
samaksai par saraZopiena olbaltumvielu daudzumu un govju ciigtbas noteikSanai batu
lietdefigi izmantot kazma vai olbaltumvielu aditajus, nevis kopprofea saturu pienaAri citi
autori nofda, ka tieSi kadea saturs dod skaidru priekSstatu pienestiatajiem par iesp@mo
produktu iznkumu no iepirki piena (Sustova et 4/2007).
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3. att. Kopprotena procentuais sastvs pdijuma saimniemas.
Fig. 3. The Percentage of Crude Protein Composition in the Study Herds.

Secirajumi

1.

Latvija, veicot govju peraudZbu un analigjot piena sagiu, nosaka kopprobea saturu pies)
kas p@lgjo desmit gadu latkparraudabas ganmpulkos bijis no 3.24%diz 3.37%.

2. Kopprotans piea sasiv no olbaltumvieim un neolbaltumvielu 3pekia. Svafgaka
olbaltumvielu sagawvdda ir kazéns.

3. Kopprotana sagivs cetras Latvijas saimniabas at¥iras gan pé kazéna satura (76.9%dz
77.6%), gan p& neolbaltumvielu apeka satura (5.6%dz 6.6%).
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LOPBARIBAS PUPU IZEDINASANA SLAUCAM AM KAZ AM
FEEDING OF FIELD BEANS TO DAIRY GOATS

Elita Aplocina, Jazeps SpiiZs, Rita Ekmane
Latvijas Lauksaimnigbas universiite, Lauksaimnigbas fakulite
elita.aplocina@llu.lv

Abstract. Since livestock farming is one of the sectors that presents the greatest environmental
pollution, it is necessary to optimize animal nutrition to ensure environmentally friendly farming
practices. The aim of the research was to assess the possibility to optimize feed rations with field
beans and evaluate the yield and chemical composition of goat milk. The research was carried out
in the dairy goat farm “Berzi and Caprine” during 3 months. 180 milk samples were analyzed.
During the trial the average milk yield was only 1.5 to 1.6 kg of milk per day per goat.
Optimization of feed rations with field beans did not lead to an increase in goat milk productivity.
The cost of feed for milk production was 0.139 to 0.208 LVL per kg of produced milk.
Keywords:goat, milk, quality indices.

levads

Kazu sarazat piena daudzumu galveriok nosakaédinaSanas imenis. EdinaSana ir
noZzmigakais faktors, jo tai ir tieSa ietekme gan uz kazas produitiividan vesébu. Viena no
galvenagm baibas vieim kazu&dinaSara ir kopproténs un sagremojamais prois. Pi@em, ka
vidgji kazai (p& ASV zinanieku pdijumiem) paredz apenam 130 idz 150 g sagremojamn
protana, kur baibas vielu vajadbu r€kina Ec nepiecieSathas gan uzturei, gan Wmasas
pieaugumam, gan @snbai, gan piena razoSanai (Nutrient requirements of ..., 198LZ§pr
1996).

Biologiskaj lauksaimnietba viens no priekSnosgamiem ir maksinali samazini augsnes
piesrpojumu. Zinanieki noskaidrojusi: ja b#ivas deva ir ar palielitu proténa saturu, tad
apneram 75 — 85% no bdras protena nonk atpaké aplarteja vide (Myers et al, 2000).

No piena sadva un itipaSi no piena proiea, kazena un tauku satura ir atkgas siera
ipa3bas, kvalifite un siera izriaums (Storryet al., 1983; Ambrosoler al., 1988). Piena sasfs ir
atkafigs ar no kazu aud®anas, vecuma, lakiijas fizes, lakicijas numura, sezona&jinasSanas,
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