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Summary: The aim of this study was to evaluate the usefulness of Digital Brix refractometer as one of the
methods for measuring the concentration of immunoglobulin G (IgG) in sows colostrum after comparing
with the results obtained by laboratory testing of colestaamples with method of radial immunodiffusion
(RID). Next step was to determine the amount of immunoglobulin G (IgG) in sow colostrum 0 hours of the
start of farrowing and the impact of the concentration of immunoglobulin G (IgG) on the health status and
production performance of piglets to the weanifthe study was conducted on 120 cows and gilts on two
commercial reproduction farm in eastern Croatia (Farm 1 and Farm 2) that are in the system of two different
hybrid programs (A and B) engaged in thedurction and breeding of pigs for fattening to the average body
weight of 25 kg. From each sow, during the first hour after the farrowing, through three cycles of sampling,
from one of the front teats were taken (milked by hand) into a sterile test tulerok of colostrum for
Refractometric analysis. Colostrum was stored immediately after collection at a temperaturef &
Besides the above mentioned 640 samples of colostrum for refractometers there was collected a total of 100
samples for radial immuodiffusion (RID), in parallel with the samples for measurement using a digital Brix
refractometer. These samples were taken at the same time on the following two farms of the 50 samples, on
each farm also in 3 occasions of sows that have different nurob&sowing. Frozen colostrum samples

were used for laboratory tests in which was determined the chemical composition of colostrum and
immunoglobulin G (IgG)RID valuesdetermined in this study was between 60 and 80 g/L. Compared with
the previously pblished data our valuegas lower, but they did not have a negative effect on the survival of
piglets during the first days of life. Brix values determined in colostrum of sows were between 23.6% and
27.7%. Brix values above 22% indicate a good quabfy colostrum and high concentration of
immunoglobulin G. Average Brix value determined by analyzing a sample of colostrum for 8 lactation at two
different farms indicate that the sows colostrum on the farm A had a slightly higher value compared with the
sows colostrum from farm B, but these valugsre not statistically significant. Notable are slightly lower

Brix value in the second and third lactation, followed by a linear increase in value, which is consistent with
previous research. Comparison RID aBdx method of determining the content and concentration of
immunoglobulin G resulted in a clear linear relationship between the calculated results. On farm A
correlation coefficient between Brix and RID was r = 0.81, p <0.001 and on the farm B thatworrel
coefficient was r = 0.75, p <0.00Taking into consideration high correlation coefficient, on the basis of a
submitted, we can conclude that Brix refractometer provides affordable and reliable estimate of IgG
concentration in sow colostrum and aslsit can be used in wide practice. The concentrations of 1gG in sow
colostrum measured by using a digital Brix refractometer does not differ from the concentration determined
by conventional methods. There was no difference between concentrations ofthgGontent of colostrum

from different animals immediately after farrowing. During the research there was determined the production
traits of sows and the piglets during the suckling period and at the same period there was observed and
recorded healthtatus of piglets. There were no statistically significant differences between two different
sows hybrid on the two farms in terms of all determined reproductive and productive parameters. These
results confirm the fact that the highly intensive pig prodactoday uses hybrids that are very similar in



terms of its properties. There were no statistically significant differences in the number of piglets, the average
body weight of piglets at the weaning, the average litter weight at weaning and averagmidailgtween

pigs at both farms. Between groups of piglets there were no statistically significant differences in rates of
illness from pneumonia and diarrhea, and in terms of mortality rates of piglets. The determined values
indicate on the high levelf biosecurity and hygiene measures implemented on farms involved in the survey,
since the rate of disease as well as the mortality rate was very low. The concentration of IgG significantly
affects the health status and production performance of pigléte tweaning. The determined value of the
content and concentration of IgG in the sows colostrum on both farms and established production traits and
health status of piglets, suggest an association between concentration and content of IgG determired by Bri
and RID method with production specifications and the health status of piglets during the suckling period.
This indicates that the application of Brix refractometry can be substantially for the producers, especially in
the most sensitive part of the pradion, and it is the breeding of the piglets. The method of determined the
content of IgG in the sows colostrum has an advantages over the other methods of assessing the level of I1gG,
since the Brix refractometer is inexpensive, readily available, léableeand less susceptible to variations in

the temperature of colostrum, season and other factors, and requires minimal equipment and training.
Evaluation of colostrum can be conducted at sows directly after the farrowing, which can improve the
possibilty for producers for making the valid and timely decisions based on test results.
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Uvod

1. UVOD

6YLQMRIJIRMVWYR MH WUDGLFLRQDOQD VWRpPDUVND L JRV!
YHOLNRJ EURMD RELWHOMVNLK SROMRSULYUHGRLK JRVS
kao dio tradicionalne proizvodnje, svinje se uzgajaju i u modernim automatiziranim
VXVWDYLPD WH WLPH VYLQMRJRMVWYR NDR JUDQD SROMI
VW R p D UjeliN preizvGdnje WDNR L X SRJOHGX SROMRSpamjYUHGH
intenzifikacije svinjogojske proizvodnje zdjetva organiziranje i provedbu proizvodnih
SURFHVD NRML UH GR PDNVLPXPD LVNRULVWLWL YLVRNL
tipova i hibrida svinja u pogledu reproduktivnih i proizvodnih rezultg®a.stupnju
LVNRULAWHQRVWL JHQHWVNRJ SRWHQFLMDOD RYLVL XV

QDNRQ SUDVHQMD GR RGELuUD ]J]DOXpHQMD SUDVDGL LOL

PrYD FMHORYLWD KUDQD NRMD MH GRVWXSQD QRYRURYVH
LIOXpXMH L] POLMHPpQH 4a40LMH]GH RGPDK QDNRQ SUDVHQI
PLMHQMD YUOR EU]R L GDOMH SUH/WGMe/baitedkodloBtitdrhaM HNR N
YDIO®NWRU NRML XWMHpH QD JGUDYOMH QRYRURYHQH S

.RORVWUXP VDGUAL IXQNFLRQDOQH SURWHLQH LPXQRJO
NDNR EL VH RVLIJXUDOR EXGXuUuH ]J]GUDYOMH SRGPODGN
NRORVWUXPD VX LPXQRJOREXOLQL ,J YDAQL X QHXWUL
SUHGVWDYOMDMX SDVLYQX LPXQROR&GNX ]DaAWLWX MHU RE

1RYRURYHQRM SUDVDGL NRMD WLMHNRP SUYlikslaw MHGD Q
SULQRV QD WHAaLQL WH X YHULQL VOXpDMHYD WDNYD .
SUHALYOMDYDQMH L AaHOMHQL JGUDYVWYHQL VWDWXV SU
NRORVWUXP RGJRYDUDMXiUH NDNYRUH XGRDI REGXQ DPGMWA
PHWRGD NRMD PRA&H SRPRIUL -XVEBKQRPRIANILMXSBURPJHWR O QE
NYDOLWHWH NRORVWUXPD QHSRVUHGQR QDNRQ SUDVHOQN




Uvod

Danas sw svrhu procjene kvalitet6& RVWXSQH UD]J]OLpLWH PHWRGH PHYyX
za pRWUHEX QD IDUPDPD *ODYQL UD]JORJ WRPH MH WR
kolostruma na farmi trebalE LWL EU]D MHGQRVWDYQD ]D NRULAWHC
WRpQD

1DMSUHFL]QLMD PHWRGD YUHGQRYDQMD VDGUamambD X ,J*
5, 1DADORVW 5, MH ODERUDWRULMVND PHWRGD NRI
XWYUyLYDQMH UH]XOWDWD WH NDR WDNYD QLMH SULPMH

9L]XDOQD SURFMHQD NDR aWR MH YLVNR]JQRVW LOL JXVW
kolostruma ali nije dobar pokazatelj razine antitijela jer komponente kolostryooput
masti i proteinaPRJX SURPLMHQLWL YL]XDOQL L]JJOHG NRORVWL

antitijela.

Procjena kvalteH NRORVWUXPD SR PoRstidmdétria GeJ jeftnd, Wdy Drzbl

UH]XOWDWH L MHGQRVWDYQD MH ]D NRULAWHQMH 2QD F
SOXWDMXiUHJ VWDNOD 6SHFLILPQD JXVWRUD MH XpLQNRY
antitijela predstavljaju veliki dio proteina u kolostrumu, a pr@¢i pLQH YLVRN SRV
XNXSQH VXKH WYDUL NRMD YLVRNR NRUHOLUD VD VSHFLI
VX XPLOQNRYLWLML RG YL]XDOQH SURFMHQH NYDOLWHWH
]IDKWLMHYDMX YHUOX NROLpL GtkarfeR@simM\AYaS XOXDV B RW WHH B/QWO N

krhko, lako se razbije i skupo je za zamjenu.

1RYD PHWRGD |D PMHUHQMH NYDOLWHWH NRORVWUXPD
PMHUHQMH SRPRUX UHIUDNWRPHWUD O5HIUDNWR&PHWULM
prelamanju svjetlosnih zraka na granici dviju|@LpLWLK VUHGLQj&lost NRMLP
UDVSURVWLUH UD]OLPpLWRP EU]JLQRP 5H]XOWbW PMH
S5HIUDNWRPHWULMVNL R GaViiayH@d taphive Dva Subal tva el G V

R G U gpédijalnim instrumentor refraktometrom koji je podesan za brzu analizu
VLURYLQD L VDGUADMD VXKH WYDUL 3UHGQRVW RYH PH\
PDOLK NROLpLQD X]J]RUND




Uvod

Brix refrakktRPHW UL R G QR V QRRE IAS€XRYigts z% NDIODHQMH AHUHUD X \
YRUD SRYUYRP WOLWRKBK PHGX L YLQX pwWpwdjdddihYDQMD
nekoliko godinaSR G UsaiDFrAb@M MDQRVW NRULAWHQMD %UL[ UHIUDNYV
suhe tvari u kolostrumu, koiji je tada u korelaciji s IgG Ya@lD M H P

5HIUDNWRPHWUL VX GRYROMQR WRDQLrezulthts sldgoteMoYL FM
trenutni i neovise o temperaturi kolostrunt@ zahtijevaju samo nekoliko kapi uzorka. Brix
refraktometri PRJX ELWL RSWL Ppiitalni refeaktbmBrDi@aQ dve prednosti
RSWLpNRJD DOL GDMH GLJLWDOQR RpLWDQMH.LHHMIPLQL
Nekoliko kapistavise X ]D WR SUHGYLYHQR PMHVWR QD Xdé¢HyDMX
QD GLIJLWDOQRP RpLWDQMX

&LOM RYRJ LV Woddijeritl didx&ni Brix Mdffak®ometar za mjerenje kvalitete
kolostruma u usporedbi s laboratorijskom pretragom RID, te utvrditi utjecaj izmjerenog
VDGUADMD LPXQRJOREXOLQD * ,J* X NRORVWUXPX NRG
VYRMVWYD SUDVDGL GR RGELuUD
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2. PREGLED LITERATURE

2.1. Kolostrum

.RORVWUXP LOL POMH]LYR MH S kéavatap®tdk RpraQddi, KUD QD |
UDQRP SRVWQDWDOQRP UD]J|GREOMX 7R MH REOLN POl
VLVDYDFD X NDVQRM WUXGQRUL L QHNROLNR GDQD ¢
&RORVWUXP , JOXpXMH VH L] YLP BrQékolRdG&iIEK QDNRC
je bogat izvor visoko probgwih hranjivih tvari, presudnih] D RSVWDQDN QRYRU
prasadi (The Pig site, 2015.).

2GOLNXMH VH YLVRNLP VDGUADMHP EMHODQpPHYLQD R
imunoglobulina. Imunoglobulini kolostruma najallgRUQLML VX ]D SUHQRAaAHQ
imunosti s majke na potomstvdEhrlich, 1892.; Hajsig i sur., 2012.)Osim
EMHODQNROYRYWUXP VDGUAL L YUOR ]QDpDMQX NROLDL
SUYHQVWYHQR PBLDMPQHK PLD WU POLMBEPGQGHABBIVWL
NRORVWUXPX 1QDpDMDQ MH ]D SUDVDG EXGXuUuL GD RQD
UD]YLMHQ WHUPRUHJXODFLMVNL VXVWDY D UH]JHUYH H
su vrlo niskgHerpin i Le Dividich, 1995.; Sti@zov i sur., 2008.

+UDQMLYH L NRULVQH WYDUL L] NRORVWUXPD SRWLpX
JOXNRQHRJHQH]X X SUYLP GDQLPD SRVWQDWDOQRJ aLY
kolostrumu nalaze u obliku magneAf XOIDWD SRYROMQR XWMHpPpX (
mekonijiD L SHULVWDOWLNX FULMHYD SUDVDGL D SRVUHGC

kolostruma.

IDGDOMH X NRORVWUXPX VH PRJX SURQDuUL L KRUPRQ
Faktori rasta sudjeluju u regulaciji proliferacije i diferencijaciie @aFD aHOXpDQR
FULMHYQRJ L LPXQRORANRJ VXVWDYD 1MLKRYD ELROR
MDVQD WH VX SRWUHEQ Ro 6i R&cIDpbtQUBosti \dashlHdjekgr® QM D NLC
SUYLK WMHGDQD ALYRWD SUDVDG MH RMZWapasatiBo PDMpL(
RGELUD MH QDMNuUa W ki@ sMGRIDMDMX L QDMYHUL JXEL
proizvodnog ciklusa (Kingri, 2012.).
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2VLP aWR SUXaD LPXQRORANX SRGUANX NRORVWUXP
L]IJUDGQMIN R&AWIDI@ARI V XV VWD, Y2D02 ELLEIR ROBT).

/IHXNRFLWL NRML NRORVWUXPRP NUPDpH GRVSLMHYDM?>

PHIHQWHULMVNH OLPIQH pYRURYH L RVWDréakcijiWNLYD

potaknutoj mitogenima3UDVDG PRAHUDROLYDWR O@ROWRERPD pLPH

XQRV NROLpLQH SURWXWLMHOD UD]OLpLW D UD]J]GREOM

VYH SUDVDGL .RQFHQWUDFLMD S URMkxdVriashdi o UP D p H
GDQD %RA&LU

Kolostrum nastaje u procesu kge naziva kolostrogeneza, kao posljedica zasebne
ILJLROR&ANH L IXQNFLRQDOQH ID]JH POLMHpPQH AOLMH]GF
primarne uloge tj. proizvodnje mlijek@ensen i Stangel, 1992Barrington i sur.,

8 GRPDULK SUH@QDYDDPDPOLNDLRPPRHYX NRORVWUXPD L
koncentracija kolostralnih imunoglobulina, posebno imunoglobulina G (ly&jtanak
NRORVWUXPD L SULMHQRY SUHNR SRVWHOMLFH ,J* L] P
MH NRQDpPpQL VWDGL R DRLWOXMWDRQDINWRBLMH SULMHC
QHNROLNR WMHGDQD SULMH SRURYyDMD D SUHVWDMH Q
sur., 1971. Girard, 1986). Tijekom kolostrogeneze, homologna i heterologna I1gG
koncHQWUDFLMD MH S Wégd Roncentrac§arsBrumakaddalbuen(@Goff i
Horst, 1997.).

Mehanizam i regulacija kolostrogeneze nisu tako dobro poznati kao druge faze razvoja
POLMHpQH aOLMH]GH 3RVWRMH MDVQL GRND]L &D MH NI
laktogenih hormonaN D R aa&stRgé&hX progesterpkoji su neophodni za inicijaciju i
SULMHQRYV ,J* X POLMH prQ Xurd @a0Mjel jeoxd webaittd Loalnit
PHKDQL]DPD XQXWDU POLMHpPpQH &AOLMH]GH -HGQRVWD
VDGUADMO IO X¥IDLIWWDYI D L]P H yixrti Sskoiyl WingehaQ(B lndpyLiksup H

1979.).
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Imunoglobulin Gprenosise L] NUYRWRND SUHNR VWMHQNH YLPHQI
PHKDQL]PD 6SHFLILPQL UHFHSWRUL )F UHFHSWRUL C
VWDQLFDRD* YHAXYDQVWDQLpPpQH WHNXULQH pLMH PROF
WUDQVSRUWLUDMX VH L NRQDpPQR RWSXaWDMX X OXPLC
SULMHQRV ,J* X POLM Hé euXdvieOddvbléi& KinkBijgPaselidiErFc

receptori za IgGmoraju biti zastupljeni u bazalnoj membrani plazme sekretornih
VWDQLFD SR]JLFLRQLUDQL ]D YH]DQMHD&yLJRIQED L] L]Y
2013))

.RORVWURJHQH]D SUHVWDMH SULMH LOL QHSRVUHGQR (
hormoni zackaHQL ]D QDVWDQDN POLMHND ODNWRJHQH]X
prestanka prijenosa IgG (Barrington i sur., 20®&kalantaridou i sur. 2004.Winger i

sur. (1995.)]DNOMXBIDOLDUPDNROR&NH GR]JH GHNVDPHWD]RQL
protiv upalnih prodVD YLPHQD UH]XOWLUD MHirapc@eDdgpd RILP SDG
rezultatu skladuje V. SULKYDUHQRP XORJRP JOXNRNRUWLNRLG
NRPSOHNVD NRML DNWLYLUD SRMDYX OXpHQMD POLM
izazvati indukciju preranog poroda WR EL PRJOR UH]XOWLUDWL SUHD"
NRQNUHWQLP XpLQFLPD KRUPRQD NRML EL VH PRJOL R|
POLMHPQX A4OLMH]GX %DUULQJW Rofatnd d& Xdinbinacija QU C
koncentracije hormona imhQ D p D M Q Xegu@djikKlo3trogeneze i laktogeneze.
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.RORVWUXP QDVWDMH X POLMHPQRM &O0LMH]GUN®HSRVUF
VDVWRML VH L] QL]D NDQDOLUD pLML VH EURM L YHOL
SRYHUDMX 7L NDXQXORDQ WH dUm@® DMDHNUDMX VYDNRJ N
MH VNXS PDOLK Y U HirtdeDGQRIAILddledzyHdd H & Qoblla)) a

JUR]G UHAQMLUBA®RMSYD6VEND VLVD VDGUAL L]PHYyX L
MHGQLP POLNRHPHIDLF WDNIDOHADQM 60OLND

Lobuhi

P

Sisni kanal

Sisna cisterna
Cisterna Hlijexde

Slikal. 3UHVMHN POLMHpPQH A40LMH]GH NRG NUP
(Izvor: http://animalsciences.missouri.edu/reprod/notes/mammary/pigmamm.htm



http://animalsciences.missouri.edu/reprod/notes/mammary/pigmamm.htm
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Neposredno prije poroda, uslijed aktivacije hormona prolaktina, u alveolama se
QDNXSOMDMX EMHODQpPHY [i Qudrajé kblostiurh (8likAR RV WL L] NUYL

Stanice iljezdancg
Kapilarna epitela

Staniéni kanal

Alveola Miijeko

Mioepitelijalne stanice

Slka2. 6KHPDWVNL SULND] QDVWDMDQMD NRORVWUXEF
(Izvor: http://explainagainplease.blogspot.hr/2014/04/syntkesiscompositiorof-
colostrum.html

YyLPEHQLFL NRML XWMHpX QD VLQWHIXPBRIOIRWX XSHRIM M/
NUPDpD QLVX X FLMHORVWL SR]QDWL fegengtdk€OHQLFL C
QHIHQHWVNLK pLPEHQLND VYDNDNR MH QDM]QDpDMQLM
EUHYRVWL L QHSRVUHGQR SULMH SRYEGDD MW R EHUVH M
MH GD SUDVDG SRVLaAaH NRORVWUXP WLMHNRP SUYLK
NHPLMVNRJ VDVWDYD NRORVWUXPD GRJDI®DWVi#dichh Hi RG S
i sur., 2005.Rolinec i sur., 2012 Tablica 1).



http://explainagainplease.blogspot.hr/2014/04/synthesis-and-composition-of-colostrum.html
http://explainagainplease.blogspot.hr/2014/04/synthesis-and-composition-of-colostrum.html
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Tablica 1. Sredhje vrijednostt RQFHQWUDFLMD VLURYLK EMHODQpPHY |
WYDUL X NRORVWUXPX NUPDpH X SUYLK VDWL 5ROLQF

6DWL RG Sirove Mast, Laktoza, Suha tvar,
prasenja EMHODQ@pH % % %

2. sat 13,59 3,43 2,82 21,91

4, sat 11,31 4,01 3,08 20,23

6. sat 10,58 3,75 3,07 19,47

8. sat 9,76 521 3,14 19,78
10. sat 9,54 3,67 3,55 18,34
12. sat 8,85 4,95 3,39 18,74

OLQLPDOQL SUDJ |DKWMHYD |]D XQRVRP NRORVWUXPD
nepoznat, no spoznaje temelie@D LVWUDALYDQMLPD XND]XMX GD l
150 J NJ WMHOHVQH WHALQH NRORVWUXPD XEU]R QTC
NRORVWUXPD SR URYyHQMX NRG SUDVDGL YUOR SURPMHC(
J NJ WMHOHYV Q H rmy \arljaQdfkoj ord?zRd@ricilj je osigurati da prasad

dobije minimalno 100 ml kolostruma u prvih 16 sati (BPEX, 2008.).

=QDpDM SUDYRYUHPHQRJ XQRVD NRORVWUXPD X GRYRC
GMHORYDQMX QD LPXQL RGI]JLY QRY¥Ran&PHIPH | BUDWDGUD
pasivhe imunostiNDR L QXWULWLYQRJ ]QDpDMD XQRV NRORVW
SUbvDGL XWMHpH L QD UD]JYRM SUREDYQRJ VXVWDYD
ELRDNWLYQH WY D-UiLinilihnROEWVRri $tikulatiyno djeju na razvoj

FULMHYQRJ VXVWDYD Q&WRURHYHHROWSUDVBIRNNMBE AWIHOQQAH
KUDQMLYLK WYDUL L LPXQRJOREXOLQD L] NROBRVWUXPD
LJUDYQR L QHLQUDNQUD XWWWHHEBIL L QXWULBILYQL VWDW XV
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.DNR YULMHPH QDNRQ SRURGD RGPLpH WDNR VH L VP
EMHODQpPHYLQD d ulkdlostumid,CaRsERa@loQome VDGUADM ELRDNW
WYDUL 'LQDPLND L UD]JLQD RSDGDQMD QDYHGHQLK QXV
RYLVQR R QXWULWLYQLP L HQHUJHWVNLP SRWUHEDPD P
SUHALYOMDYDQMH X Sjahstadd sGrDZDOFRiDVSKLIBUR.V2@L3.).

Koncentracija ,J* X NUYQRM SOD]PL SUDVDGL X SR]JLWLYQRN
SRVLVDQRJ NRORVWUXPD 8NROLNR & niskd QLegR0QD NRQ]
J GDQ BQWPRH Xraz¥ilaie pasivne imunoskod prasadi yprvim danima
ALYRWD B8NROLNR MH NRQ]JXPDFLMD NRORVWUXPD X NR
nakon prasenja, uz razvoj pasivne imunosV PDQMLW UH VHXIL®XKWE RAUQ M E
RGELUD D WD NROLPpLQD NRORVWUXPDQSR W MALYEHR SIUHD X'
SUYLP WMHGQLPD ALYRWD 4XHVQHO

.UPDpD SURL]YHGH GR NJ NRORVWUXPD WLMHNRP
RE]JLURP QD NROLPLQX NRMX SUDVDG W HEDR IS|R RIGWDW
(Quesnel i sur., 2009.Quesnel 2011.a 60LpQL UH]XOWDW ]JD SURYV
sintetiziranog kolostruma ( “ ) Njgkom prva 24 sata nakon prasenojardili

su iDeuvillers i sur. (2007.)

YyLPEHQLFL NRML GMHOXMX QD NRQ]JXPDFLMX

Opstanak i rast prasadi je glabn VY UKD SURL]JYRGQMH VYLQMD L QD V
POLMHND +UDQLGED XWMHpH QD VDVWDY L SULQRV N
pLPEHQLFL NDR &WR VX JHQHWVND RVQRYD QDpLQ X]JI
imati utjecaj (Elliason i Isbrg, 2011.).

3UDVDG SRPLQMH NRQIJXPPURWW N RDRWRQYUXRYHQMD 3RL
redni EURM SUDVHQMD plL PFEHOQLAIQ IV XO RO XWMHpPX QD N
NRORVWUXPD 6LQWH]D NRORVWUXPD QMHjdBY,D NROLDpI
JHQRWLSX NUPDpH 3UDVDG NRMD LPD YHUX WMHOHVQX

10
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VLVL WH WDNR SRVLVDWL YHUX NROLpLak MRQRVWUXP
SUHGQRVW X ]DX]LPDQMX SRORADMD QD Mi Vimen8 R]QDWF
VLQWHWL]LUD YHUD NROLPLQD POLMHND WDNR GD SUL
LI JOHGH |D EROMH QDSUHGRYDQMH JERJ L]GDaAQLMHJ L
YRGLWL UDpXQD L SULOLNRP XMHGQDDpDY m&atMtteb® HJ O D
stavljati na prednje sise.

.DGD SUDVDG ]DX]P Homa @aJrjoy dstape sisatijéxom cijelog dojnog
razdoblja (Slika 3.)Temeljni mehanizam izbora koji vodi svako prase na istoj poziciji
za sisaMH MR& XYLMHN WQistMDIE LY DJQNDXA QIWNRHQH VX SURYHOL ¢
SUbDvDG V UD]OLpLWLP SUHIHULUDQLP SR]JLFLMI
VWUDAQMD SUHEDpPHQL VX XGRPLWHOMYV NeRaMlojdnjgP DpL QUL
NRG QMLKRYH ELRORANH PIDMNRD QR RIGRWH- LV MXD VDXI]HH C5 |
SUDVDG XSUDYR SUDWL SR]JLFLMH QD POLMHpPQRP NF
SURPLMHQMHQL SULMH QDXpHQL SRGUDADML SRSXW PL
LOL VDPH NUPDpH JODVDQMD L& moratrdnjavpokakid @@Q RJ OF
SURVWRUQD NRQILIXUDFLMD POLMHpPQRJ NRPSOHNVD |
UDVSRUHYHQLK X SDURYLPD KLSRWHWLPNL PRAaH SUH(
VLVDMXiUH SUDVDGL ,VWUDALY DQ MsD dé QoBagdnjetpasadl vV X U
GD GRELMH NRORVWUXP RGPDK QDNRQ URYHQMD VWD\

smrtnosti istih.

Nadalje, temp&/ DWXUD RNROL&D REMIDNOVRG WDRRKUNMHNR M
NRQ]JXPDFLMX NRORVWUXPD kaRaAM&MREQUEDNRN RzGjRreniv U X P D
NR G SUDanib Gd te@pééaturi od 18 do P& &*hladna skupina) i na 30 do

32f& :* WRSOD VNXSLQD WLMHNRP SUYR®oOBGQD ALY
temperaturi od 18 do 20& SUDVDG NRQ]XPLUD uma odAé@apkasadN RO RV W
GUADQLK Qp&Ukuprir 5 od 39 prasadi (C@pinuloje GDQD QDNRQ URYH
GRN MH VYLK SUbDVDGL :* SUHALYMHOR G5H]XOWDW
KODGQRURP JODYQL XJURN VPUWQ R MWIvidichU DNJideR OLMH Y D
1981.).

11
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Slika 3. Prasad tijekom prvih sati nakon prasenja sisa kolostrum
(Izvor: http://veterinarynews.el/

Kelley i sur. (1982 VX LVWUDA&LYDQ®HRE NRBQLKSGDWDIHPSHUDW
f& XW¥BLOUDVDG G P& DPD QD VWjaReSjX oS 6PPhskioz 48

sati, dok e VWRSD SUHALYOMDYDD|QRBHQRGK S DEMMIEEY. L]QR VL

8QDWRp WRPH DSVRUSFLMD NERORVQDUDGEIKD , QL WL, VP R

iZOR&HQRVWL KODGGRIKODR GRNIVJXWMRU QH QDUXADYD

PDNURPROHNXOD X SUDVDGL OHyXWLP L]JOR&HQRVW K

XpMDOREUX L RIELOMQR&A&UX SUROMHYD

Declerck i sur. (2 LVWLpX GD MH MHGQR RG QDM]QDpDMQLM
(Cl xcolostrum intake), kolostralnog prinosa (C¥colostrum yield) i kolostralnog

sastava (CC+t FRORVWUXP FRPSRVLWLRQ X VYLQMD QMHIR
pLPEHQLND uNR MdlosXaliMpHinies i kolostralni sastav provedeno je u 10
NRPHUFLMDOQLK VWDGD QD XNXSQR NUPDpD UD]OLPp
QMLKRYH 4LYRURYHQH SUDVDGL .RORVWUDOQL SULQI
kolostralnog unosa njhove UDVDGL |]D YULMHPH VLVDQMD SUL pH

12
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DQDOL]LUDQ SRPRUX /DFWR6FRSH )RXULHU3WRVDONpPRUP
UH]XOWDW ]D NRORVWUDOQL SULQRV L]JQRVLR MH
kolostralne masti (CFcolostral fD W “ EMHODQpPHYLQD “
SRVWRWQL XGLR ODNWR]JH X NRORVWUXPX ELR MH “
PLPEHQLND QD &< L && RFLMHQMHQL VX SR OLQHDUQRI
.UPDpH V GXOMLQRPJHVWPRMWRIQ OHQIWK RG GDQD
“ J RG NUPDpPD V */ RG GR GDQD “
, QWHUDNFLMD MH SURQDYHQD L]PHYyX OHJODB & URYDMQ
birth weight of suckling piglets) i GL (P =0 8 NUPDpPD V */ RG GR
&< MH SRYHUDQ V YL&4LP /:63 3 .URiigvagD ]GRE O
sisanja kod leglpovezange V. YLALP &< 3 SRVWRWDMHP D MIML X
X +\SRU NUPDpPpD “ X RGQRVX3QD 3,& 7RSLJV
: 3 L 'DQEUHG “ 3 NUPDpH
negativnoj je korelaciji s paritetom (P = 0,02) i u pozitivhoj korelaciji s brojem
ALYRURYHQH SUDVDGL 3 SRVOVRVWBIN WROHR YWV R QQ
SRYH]DQL V ELOR NRMLP pin\WBR® LANREHXO ® X OAWLUYDALLYNDE) N
GD VX &< L &) RGUHYHQL UD]JOLpLWLP NUPDpDPD L pLPEH

Charneca sur. (2008 ) XWYUGLOL VX VOLpDQ VDVWDY NRORVWUXI
NUPDPOHQWHMDQR SDVPLQH $/ L NUPDpD WURSDV
LR)X(LL), dok VX $/ N U P D p HnfaljeRkbIp¥tidi@aHU oba genotipa, proizvodnja
kolostruma ovisOD MH RaliWHALIQIR YHOLpPLQL OHJOD D XQXWI
SRWURAQMbovisiR@RVSRIXPYDMQRM WHALQL SUDX®IGL 8 RE
VX XJLQXOL BIUduNdD®D REAESUD URYHQMX L NRQ]JXPLUDOL VX
POLMHND RGPSEURGHQMBMOHIKS UBDLOL VX ODNAGDQARYRU/LPUIL
je prirast i unos kolostruma $ UY LK K ELR ]QM00IMd Rrij€hdsti 3
RVWYDUHQLK NRG // SUDVDGL 2YDM XpLQDN SRURYDMQ
nakon poroda te pot®®Q M D N R O Riadw/j& Xralazika\Le Dividicha i sur. (2004.)

te Devillersa i sur. (2005.).

Iz Tablice 2 vidljivo je da kod oba genotipa prasad ugiba u ranom razdoblju. Svoj
XJLQXORM SUDVDGL ]RWVREDMQ X000 En@IDQAD tidesne

mase (P WLMHNRP SUYLK VDWD X RGQRVX QD SUL
SRWURaAQMX NRORVWUXPD WH SUDVDGL QLMH PRJXUH

13
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ALYRWD OHYyXWLP QMLKRYH WMHOHVQH WHréghéad RG UR
smrti ukazuju na to da ta prasad konzumira puno manje kolostruma i (ili) mtigeka

SUDVDGL NRMD MHESURRUDRH@DpLWL GD MH RSVWDQD
XPDQMHQ QLVNRP SRURYDMQRP WHALQRP L QLA&RP NRQ].
NRMD VPDQMXMH VQDJX SUDVDGL W#h 9@rivbLvitie YjekothS RV R E (

sisanja.

Tablica 2. Karakteristike prasadi uginulih nakon porodaX SRUHGEL V SUHALY
(Charreca i sur., 2008.)

_ AL LL p<
Pokazatelj
Uginula 3UHALY| Uginula 3UHALY
Broj prasadi 20 62 16 96 0,001
SRURYDM
. y Q “ “ 1] [ 0’001
WHaLQD ¢
Vrijeme
“6 - “9 - 0,001
XJLQXuD
Prirast
U R y I'Q@M H 113 1] 1] 1] 0’001
(9)
TMHOHVQL
1022 “73 - “ -
NRG XJLQ:

AL #Alentejano pasmina; L NULADQFL

'HYLOOHUV L VXU QDYRGH GD SURL]YRGQMD NROR
AWR UH]XOWLUD PLQMHQLFRP GD MH PLQLPDOQD NRO
SULEOL&QR NJ D PDNVLPDOQD VH NUHi{H L GR N
NRORVWUXPD RG VWUDQH SUDVDGL NUHOH VH X JUDQL
WH&ALQH OLQLPDOQD NROLPLQD NRORVWUXPD1IBRWUHEQ
gkg WMHOHVQH WHALQH .RG SUDVDGL QRUPDOQH SRURG
SRWUHEH ]D NRORVWUXPRP NUHUX VH X UDVSRQX RG
YHMINRG SUDVDGL QLAH SRURGQH WHALQH 7DEOLED

14
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Tablica3. 2GQRYV Y HOL p trepadzalkbldsBubndm @Rvillers i sur., 2007.)

Broj BURVMH Minimalne Potrebe za
ALYRURY WHAaLQD potrebe za kolostrumom kod
prasadi poroda kolostrumom SURVMHpPQH N
(kg) (kg) (kg)
12 1,50 3,06 5,22
14 1,45 3,45 5,89
16 1,40 3,81 6,50
18 1,35 4,13 7,05

BUHGRpPHQL SRGDWFL XND]XMX QD SRWUHEX UHJXOLUDC
EURM SUDVDGL X OHJOX UH]XOWLUD RVLP YHULK SRWU
LVEFUSOMLYDQMHP NUPDpH EXGXiULiNI®YBURHDPLAGQIM PL R
QDSRU L RSWHUHUHQMH ]D VDPX NUPDpX 3UDYLOQLP |
SUHALYOMDYDQMH SUDVDGL WH QD SREROMADQMH ]GUD
VWDQMH NUPDpH WH QMHQX SURL]YRGRRYMAH/RRIOD VQY]
SRAHOMQD X VYLQMRJRMVNRM SURL]YRGQMX EXGXiL GD

2.3. Kemijski sastav kolostruma

.HPLMVNL VDVWDY NRORVWUXPD PLMHQMD VH WLMHNRP
LVWUDALYDQMHWP .OREDMH LXYRKUDND NRORVWUXPD NUPD
RG SRpHWND SUDVHQMD NRG XNXSQR NUPDpD SDVPL
ODNWDFLMD L UD]OLPLWLK YHOLpPLQD OHJOD 8WYUVHQI
QDMYLEL X WWHHQXWQRVERUR QDNRQ pHJD RSDGD L YHI
SRURGD GRVWLA&H YULMHGQRVWL NRMH VX (Xa®lEa pDMHQF
4),

15
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Tablica4. 6DVWDY POLMHND N U HRKi¢gbAsaV4uM I R)P ODNWDFLMH

Stadij Suha Mast Laktoza Ukupne % MHOD(
laktacije tvar % % EMHODQ sirutke NPNC
% % %

Oh 25,6 50 3,1 15,7 14,3 0,11
6 h 22,7 4,8 3,4 13,0 10,9 0,11
12 h 18,4 4,9 4,1 8,8 7,0 0,09
18 h 17,7 5,2 4,4 7,3 5,6 0,09
24 h 17 3 5,6 4,6 6,4 46 0,10
48 h 186 6,5 4,8 6,4 3,9 0,12
72 h 19,0 6,7 52 6,1 37 0,12
5d 18,4 6,5 55 55 3,2 0,13
7d 18,3 6,7 5,6 54 3,0 0,12
14 d 18,2 6,4 59 51 2,7 0,13
21d 18,7 6,6 5,8 5,2 2,8 0,14
28d 18,1 6,1 5,8 54 2,8 0,14
35d 17,6 55 57 57 3,0 0,15
42 d 17,0 53 5,4 6,0 3,1 0,15

€131 QHSURWHLQVNL GXALN

7LMHNRP VOMHGHULK VDWL XGLR 184%KbdioMasilll VH VP
NRORVWUXPX SRYHUDYD VH NRQWLQXLUDQR WLMHNRP
1IDMYL&H YULMHGQRVWL MDYOMDMX 5/, GRNDWK QDNRQ &
YULMHGQRVWL ]JDELOMHAHQH X SUYLP VDWLPD QDNRQ S|

KoncentraciD VLURYLK EMHODQPHYLQD QD SRpHWNX SUDVHC
VPDQMXMH WLMHNR B 24 @riideCo/in 1R sstiDlaktécije pala za gotovo
8GLR ODNWR]H QDMQLAL MH QD SRpHWNX SUDVHQMD
sati dolggL GR SRYHUDQMD NRQFHQWUDFLMH ODNWR]H QD
VXKH WYDUL L EMHODQpPHYLQD X] LVWRYUHPHQR SRYH
SULMHOD] NRORVWUXPD X POLMHNR NUPDpH 5ROLQHF L
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Promjene u sastavu kolostruma kodRivUD]OLpLWD JHQRWLSHAANUPDpPD
YHOLNL MRUNSHLUX ®DQEUDWDWL SULND]DQH VX X 7DEC
NDNR JHQRWLS QLMH JQDpDMQR XWMHFDR QD SURPMHQ>
POLMHND 6DGUADR]INXRBDVWNMDULNRIAHMWMOWUDFLMD SUR)
QHSURPLMHQMHQL K QDNRQ URYHQMD SUYH SUDVDGL
VPDQMHQMD XGMHOD SURWHLQD L SRVWXSQRJ SRYHUDQ
kolostruma tijekom prvih 36 sati MRQ SRpHWND SRURGD MH XJODYQR
opisanima u Tablici 4. (Klobasa i sur., 1987.).

Tablica 5. Utjecaj genotipa i vremena na sastav kolostruma i mlijeka (Charneca i sur.,
2007.)

e Kolostrum Mlijeko

Oh 3h 6h 12h | 24h | 36h 15d

Suha tvar AA 273 | 275 | 26.0| 21,1 | 204| 21,0 19,0
(%) LL 249 | 24,4 | 23,7 | 22,8 | 19,9| 21,0 19,8
Sirove AA 179 | 16,7 | 150| 103 | 81 | 7,9 5,0
EMHODQPp LL 16,6 | 153 | 134 | 106 | 71 | 7,0 4,8
Ukupna mast  AA 54 6,3 6,6 6.1 73 | 83 8,5
(%) LL 4,6 54 6,8 7,8 77 | 91 9,0
Laktoza AA 3,0 - 3,3 3.4 59 | 41 54
(%) LL 2,8 - 3,5 3,8 53| 39 5,6

AL - Alentejano pasmina; L NULADQFL

2VLP RVQRYQLK KUDQMLYLK WYDUL X NRORVWUXPX NU
aHUHU NRORVWU X Podvakh hi@rip\prDivam @ nhikrgi Rakraelemenata

NRML NRML LPDMX HVHQFLMDOQX IXQNFLMX X SUHALYO
GDQLPD ALYRWD 7DEOLFD

17
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Tablica6 .HPLMVNL VDVWDY POLMHODI Redd?,2@09.) X
Sadojak Kolostrum Mlijeko | Sastojak Kolostrum | Mlijeko
Voda, g 75,2 81,3 AHOMH]R 0,2 0,2
Laktoza, g 3,4 53 Cink, mg 1,6 0,7
Masti, g 59 7,6 Sumpor, mg - 3,6
%MHODQ Bakar,
15,1 55 0,4 0,2
g Mg
IFND]JHLQ 1,48 2,74 Vitamin A, mg 169 96
FVLUXWI Vitamin D,
_ 14,75 2,22 1,58 0,95
bjel., g Mg
-serumski Vitamin E,
, 1,58 0,46 390 266
albumin, g J
-lgG, ¢ 9,56 0,09 9LWDPLQ 9,7 9,4
-IgA, g 2,12 0,53 7LDPLQ * 70
-IgM, g 0,91 0,14 5LERIOD * 280
1131 Nikotinska
0,3 0,3 * 740
9 NLV ]
Pepeo Pantotenska
0,7 0,9 * 460
9 NLV ]
Kalcij, mg 68 162 JROQD NI * 0,39
Fosfor, mg 102 118 %LRWLQ * 1,4
Kalij, Vitamin B
: 11 59 & * 0,15
mg J
Natrij, mg 68 39 Vitamin C,mg 7,2 8,4
Magnezij,mg 89 9

*nije mjereno;*NPN tQHSURWHLQVNL GXaLN

MDVW X NRORVWUXPX XJODYQRP VH VDVWRML RG GXJ
utjecajeme KUDQLGEH NUPDpH WLMHNRP EUHYRVWL L ODNWL
MH QLAaL QHJR X POLMHNX HDYPRGH DX XDAOWHHIR-O QBD YW HD @
NROLpPpLQX VLQWHWLKLYWPQRR MBLMHGAEDQ RG UD]JORJD Y
VLQWHWL]JLUDQRJ POLMHND X R @QWyuKarQBurNRLPLQX N
Elliasoni Isberg, 201J).
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Slika 4. Molekula laktoze

(Izvor: https://en.wikipedia.org/wiki/Lactoje

2.4. Imunoglobulini

2VQRYQD IXQNFLMD LPXQRVQRJ VXVWDYD MH REUDQD F
bolesti i stanica koje su organizmu strane. Samo kompetentan, posve razvijen imunosni
VXVWDY MH VSRVREDQ REDYOMDWL VYRMX RVQRYQX IX(
viVWH VLVDYDFD LPXQRNRPSHWHQWQH SUHPGD LPXQR
UD]JYLMHQ ,] WRJ UD]JORJD LPXQRVQL VXVWDY X PODGX
UHDNFLMX SRWDNQXWX DQWLJHQLPD QLWL REUDQLWL
poglavito endemskih, odnosno, infekcija stada. Valja istaknuti da je kod sisavaca s
NUDULP UD]J]GREOMHP EUHYRVWL LPXQRVQL VXVWDY QH]
GXaLP UD]JGREOMHP EUHYRVWL
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8 SUYLP GDQLPD RGQRVQR WMHGQLPD MSR YMESRLUIRIJIDIM €
UD]J]QLK LQIHNFLMD SURWXWLMHOLPD PDMNH L WR SUI
SRVWL]DQMD SDVLYQH LPXQRVWL SURWKWRIGRAV®R ARD M

placente.

3DVLYQD LPXQRVW MH V RE]LURRRQYDVGIM K O]REW RWQ RPVON
DOL MH YUOR NUDWNRWUDMQD 6 WLP X YH]L WUDMDQN\
RGQRVQR R EU]JLQL SULUDVWD PODGXQpHWD .RG &LY]|
LPXQRVW WUDMH NUDIH

OODGXQBRBRPDULK &L ¥RANI1MADD WDEFOOLQHPLMRP EH] PMH
lgG ili ,J0 1RYRURYHQPDG VWM HpddrpSjanV imdui@lobulihX @ RV W
kolostruma (Smith i sur., 1964.). Pasivna imund3tR & H E L Vi [imGnghdiutiniQu

crijevnom lumenu) ihumoralra (imunoglobuini apsorbirani izcrijeva u krv; Lecee,

1984). IRYRURYHQPDG VH PRAH VYUVWDWDG VPASMHY/INXSLQF
humoralnu imunosfLecce, 198 3UYD VNXSLQD VW Méakpipddadad/ LY QX L
8 RYX VNXSLQX XEUDMDPRY IVYH Q MUK J X RMOOIHS MQ ¥ DAL NF
VWMHpPX SDVLYXLMAXQRWBRVUHGQR QDNRQ SRURGD 7
KUpNH SVH L YFDpMHHGHVENXSLQH V WrijeHpprgdaS DWALY Q X L
VNXSLQD XNOMXpXMH OMXGH SULPDWH L |[DPRUFH

.RG SUDVDGL MH NROLpLQD SURWXWLMHOD PDMNH QDM
GD EL VH QDNRQ WRJD SURJUHVLYQR VPDQMLYDOD =EF
URNX UD]JYLMH LPXQRVQL VXVWDY PODGXQpHWD NDNR
IMXQRNRPSHWHQFLMD VH UD]YLMD SURSRUFLRQDOQR GF
RGUDVWDQMD PODGXQpH VWHUL DNWLYQX LPXQRVW

8 RGUHyHGREOGMY SRVWQDWDOQRJ UD]JYRMD PRJXUD M
imunost WDNR GD QH EXGH VSRV ® Bfekbijed aVistoddbnoLakiv@aD G X Q p +
LPXQRVW MR& QLMH WDGDBLPOWDIBXQMH SRVWDMH SRGORS
UD]YLMHQL LPXQRVQL VXVWDY NRG VLVDYDFD RELOMI
VWDQLpPQD L KXPRUDOQD 5DYQRW HAHD WALKM I Y PMDXp M.

optimalne funkcije imunosnog sustav&o R a L U
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Kolostrumom pasivngrenesea imunost YDaQD MH ]DAWLWD J]GUDYOM]I
1RYRURYHQRM SUDVDGL NRMD WLMHNRP SUYLK WMHGD
prinosnatd LQL DOL L VPUWQRVW .RG OMXGL MH WUDQVSF
YUOR XpLQNRYLW SD VH GMHFD UDYyDMX V MHGQDNRP
PDMND GRN VH VLVDYFL RSUHQLWR PRJX SRGLMHOLW
(placentalnim) p MHQRVRP ,J QSU OMXGL ]JHpHYL YUVWH E
intenzivnim prijenosom Ig kolostrumom (npr. svinje, konji, krave, ovce, koze) i vrste

NRMH NRULVWH RED SULMHQRVD ,J QSU SVL PLaAHYL L

Protutijela ili imun@lobulini su proteini koje nalazimo u krvi, mlijeku i drugim
WMHOHVQLP WHNXULQDPD 2YL SURWHLQL VX YLWDOC

(Wattiaux, 2014.).

,PXQRJOREXOLQL VX JUDYHQL RG pHWLUL ODQFD GYD W
(Slika5) ,PXQRJOREXOLQ $ MH QRVLWHOM VHNXQGDUQRJ
sur., 2012.).

I
oA Imunoglobul

IgE

Slika 5. Strukture imunoglobulina
(Izvor: http://www.beltina.ord
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3RGULMHWOR LPXQRJOREXOlegb johumd@lXdy HoijekdomizP O LM H p (
NUYL L ORNDOQR NRMH SURL]JOD]H L] SURL]YRGQMH
5HODWLYQD YD&QRVW VYDNRJ RG WLK L]YRUD YDULUD R

5D]OLNXMHPR LPXQRJOREXOCORMWHWNRRMD SBWDMHbX LPX®
mlijegka kRML VH SUHWHA3AaQR VLQWHWL]JLUDMX X YLPHQX 1DJ
se dijele u nekoliko razreda. Kolostrumski imunoglobulini pripadaju razredima IgA,
IgG i IgM. Tiekom prvih dana nakon prasenja kolostrum je najbogatiji

imunoglobulinima.

Zbog QHUD]YLMHQRJ LPXQRORANRJ VXVWDYD SUDVDGL ]I
QDNRQ QMHJIJD SUDVDG MH L]ORAHQD GMHORYDQMX P
RSDVQRVW |]D RGUDVOX AaLYRWLQMX QR NilReateBtis DVDGL |
1DJOLisid, +D 3UDVDG MH URYHQD EH] hogX»@®RIEOREXOL
SRV WHO ML FidndgloRlinipdd ne transportiraju posteljicom, no prasad tijekom

IDJH EUHYRVWL QLMH L]ORAHQD GMHORYDQMX DQWLJHC
(Wu i sur., 20 *ODYQD XORJD NRORVWUXPD MH RVLJXUDWI
NROLpLQX HQHUJLMH UD]YRM SUREDYQRJ VXVWDYD WH
razviju vlastitu, aktivnu imunost (King'ori, 2012.).

6LVDMXUL NresadRpvimalnuRoghline te se tada govori o pasivnoj imunosti.

2QL UH GRELWL DNWLYQX LPXQRVW WHN X WUHQXWNX
antitijela. IgG su predominantni u kolostrumu, dok su u mlijeku to IgA. Imunoglobulini

VX VSHFLILPQL ]D DQW IQIMH QK ADRINDL PDVR HVH] MRHEGD Q RG U
SUDVDGL QRYLP DQWLJHQLPD 'RE NUPDpH WDNRVYyHU XW
prasadi (Elliason i Isberg, 2011.).

IgA ima ulogu u gastrointe WLQDOQRP VXVWDYX WH MH RWSRUDQ
en]LPD ,JO0 SRND]XMH DNWLYQRVW WLMHNRP SULPDUQRJ
djelovanje citoliiLpNR WH DNWLY LD DI INYRP S®F\B E0g WA, 80%

IgM 1 100% IgG u kolostrumu. Mala koncentracija imunoglobulina sintetizira se B
limfocitimau POLMHpPQRM aOLMH]GL 5ROLQHF L VXU
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8 SDSNDUD FULMHY QD inluBdgiBRul& izMkBlosEudrd [ieh il
ulogu u stjecanju pasivne imunos LMHNRP UDQRJ QHRQDWDOQRJ ALYF
1992.). Apsorpcija imunoglobulina iz crigD X NUY MH YUHPHQVNL RJUDC(
SUDVDG PRUD GRELWL GRYROMQX NROLPLQX NRORVWU?
NROLPLQX LPXQRJOREXOLQD X NUDWNRP YUHPHQX 3UF
tijekom prvih 6 sati nakon poroda, a potpun@gtaje 24 do 36 sati nakon poroda
1DJOLU L +DMVLJ 6SRVREQRVW SURWHROL]H SUL
SUDVHQMD .RORVWUXP NUPDpH VDGUAL LQKLELWRUH
praseta ne pogoduje pretvorbi pepsinogena u pepgggovkR M SURWHROLWLpPNRM
,] WRJD UD]JORJD NRORVWUXPVNH EMHODQpPHYLQH PRJX
JGMH VH UHVRUELUDMX 1DJOLUO L +DMVLJ IDMYHUL
VDWL QDNRQ URYHQMD Sitehik Bt&hlca cripwJstdriicBrivatk@ieHd H S
nemaju sposobnost resorpcije dolazi dadg resorpcije imunoglobulindavedena
]DPMHQD VWDQLFD GRJDYD VH WLMHNRP SUYLK VDWI
UHVRUSFLMH LPXQRJOREXOL Q Duziihdhja @ré&neNposlijeDpokode,. M H P H
a ne samo za vrijeme poroddUHVWDQDN UHVRUSFLMH LPXQRJOREX
QDNRQ SRpHWND X]LPDQMD NRORVWUXPDSUDIX\RDGL B RLA IV X
apsorbirati do 25% IgG iz kolostruma (Wu i sur., 2016l)anidba fermentiranom
WHNXURP KUDQRP WLMHNRP |DGQMHJ UDJ]GREOMD EUHYR
,J*¥ L ,J$% GRN VH NRQFHQW U EdneRa add@rgapskods $enaisD Y D M
RUJDQVNLP X REURFLPD NUPDpH WLMHNRP NDVQH 1D

koncentracija imunoglobulina u kolostrumu (King'ori, 2012.).

.RQFHQWUDFLMH ,J$ L ,J* VX SRG XWMHFDMHP VH]RQH
WLMHNRP SUROMHUD L OMHWD D VQLabDYD WLMHNRP ]L
VQLADYD WUMHNRRP RQEFWQWUDFLMH ,J* VQLAaDYDMX VH L
VWXSQMX EUHYRVWL L]JORAHQD YLVRNLP WHPSHUDWXUD
WHPSHUDWXUH RNROLA&D GDQED SULMH SUDVHQMD GRY
kolostrumu. Kod pr& DGL VH MDYOMD VXSURWDQ XpLQDN W I
LPXQRJOREXOLQD VvQLabyYD X] SRYHUDYDQMH RVMHWO
J)DUPHU L 4XHVQHO SRYHUDYDQMH NRQFHQWUDF
PRJXUH MH RVWY D ltILdvdatek& iPd®rioeimd, Pggirpananoligosaharida
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SUL pHPX VH J]QDpDMQR SRYHUDOD NRQFHQWUDFLMD
koncentracije IgA i IgM neznatno promijenile (King'ori, 2012.).

.RQFHQWUDFLMD ,J* X NUYQRM SOD]PRWVUIP RIEH BV QINHDINRE
YDULMDELOQRVWL NRQFHQWUDFLMH ,J* X NRORVWUXF
NRQFHQWUDFLMH ,J* PDMNH PRAH SREROMADWL UD]YRM
2011).9LVRNL VDGUADM VXKH WYDUL L EMHO/MQY B &IU@D MNH
imunoglobulina i albumina. Oni su prisutni u mlijeku, no u manjim koncentracijama.
6DGUADM EMHODQPHYLQD X NRORVWUXPX L NROLpPLQD
3R]JLWLYQD NRUHODFLMD MH WDNRYHU L]PdglpbulidROLpLQ
* 3BRYHUDQMHP NROLPLQH NRORVWUXPD GROD]L GR SRY
imunoglobulina G (Elliason i Isberg, 2011.).

3RYHUDYDQMH NRQFHQWUDFLMD YLWDPLQD $ (L & X K
XpLQDN QD SR E ROINGEHDY iaRadiHFarien Qusnel, 2008.).

8 TDEOLFL SULND]DQH VX NRQFHQWUDFLMH LPXQRJOF

ovisno o stadiju laktacije.

Tablica7 .RQFHQWUDFLMD ,J* ,JO L ,J% PJ PO ,J* ,JO0 L ,J
laktacije(Klobasa i sur.,1987.)

Stadij laktacije IgG IgM IgA
Oh 956 91 212
6 h 648 6.9 156
12 h 321 42 101
18 h 216 32 6.7
24 h 142 27 6.3
48 h 6.3 27 52
72 h 35 24 54
5d 18 21 52
7d 15 18 48
14 d 10 15 48
21d 09 14 53
28 d 08 14 56
35d 08 17 78
42 d 08 18 94

IgG - imunoglobulini G; IgA- imunoglobuin A; IgM - imunoglobulin M
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.RQFHQWUDFLMH ,J$ NRORVWUXPD X SUYLP VDWLPD QD

sur. ELOH VX L]PHWX" i 145 mgmI? 8VSRUHYyXMXiL QML
LVWUDALYDQMH V ROQrk&lbeNR(ROH M 19 UISRMIWHHIRQ H MIeRsQ FH Q W U [
YLaH G R mlY). Kéntentracija IgG ks DOD VH L]JPHYyX ml L I

'RG SRpHWND SUDVHQM Dja@RlinecVDWW20IQPNRQ SUDVH

.RQFHQWUDFLMH LPXQRJOREXOLQD ,J0 ,J$ L ,J* RYLVH
VPDQMHQMD ,J$ L ,J* GROD]JL RG SUYH GR WUHUH EUH
EUHYRVWL L VYH GR |DGQMH EUHYVYRVoMilina3ibwsRd& &1 QD NRQ
EURMX SUDVHQMD X YH]L MH V SRY HibicenRd&ijaL]ORaH
LPXQRJOREXOLQD RYLVL WDNRYHU L R UHJLML YLPHQD
GLMHOX WLMHOD LPDMX QLaH NRQFHQWulKnRilaMdi LPXQR
dijelu (Farmer i Quesnel, 2008.).

Tablica 8 .RQFHQWUDFLMD LPXQRJOR E %@ n®'P(RliNERIO RV W U X
sur., 2012.)

Vrijeme Srednja Standardna Koeficijent
uzorkovanja vrijednost devijacija varijacije

Oh 55,12 4,05 7,34

3h 48,88 4,29 8,77
1gG

6h 45,59 2,22 4,86

12h 34,20 2,91 8,55

Oh 8,77 0,94 10,77

3h 8,28 0,98 11,81
IgA

6h 8,12 1,50 18,49

12h 7,91 1,12 14,13

Oh 1,32 0,21 16,00

3h 1,07 0,14 13,20
IgM

6h 1,36 0,21 15,22

12h 1,02 0,18 17,64

IgG - imunoglobulini G;IgA - imunoglobulin A; IgM- imunoglobulin M
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SRYHUDQMH NRQFHQWUDFLMH ,J$ L ,J* SRYH]DQR MH
I1HVSHFLILpQL LPXQRPRGXODWRUL WDNRYHU GRYRGH

LPXQRJOREXOLQD ,J* WH XNXSQLK SEARIAMH QRN NROR
2008.).

=D RGUHYyLYDQMH NRQFHQWUDFLMH LPXQRJOREXOLQD
YDA4QR MH GD YULMHPH X]LPDQMD X]RUDND EXGH LV
NRORVWUXPD WLMHNRP NUDWVANDRJS WD BQEOM DL DRV HSIR

koncentracijeLP XQRJOREXOLQD GRJDYyDMX VH WLMHNRP SUYLE
sur., 2012.).

2.5. Procjena kvalitete kolostruma

$QDOL]D NHPLMVNRJ VDVWDYD NRORVWUXPD RG L]X]H
QMHJRYRJ SREROMAaD Q taja nd/adrawjeD Bthd?ndstlprashadi ¥ Wadhikim
fazama uzgoja. Postoji nekoliko metoda analize. One koje se koriste na velikim

VYLQMRJIJRMVNLP IDUPDPD WUHEDMX VH RGOLNRYDWL N
FLMHQRP NRAWDQMD WH WRPRREQYM L MHIBARMWDY QR &1 X

5DQLMH VH NDR SDUDPHWDU NYDOLWHWH NRORVWUXPD
LOQOWHQ]JLWHW SRYH]DQ V JXVWRURP VDPRJ NRORVWUXF
RVQRYQLK KUDQMLYLK WYDUL E MahoapRe RY W UXEG DMAHR:?
RGUDaADYDWL QMHJRYX NYDOLWHWX WR MH YUOR VXEM
koristiti kao jedini ili osnovni indikator kvalitete kolostruma (Chavatte i s1998.).

26



Pregled literature

2.5.1. Radijalna imunodifuzija (RID)

Radijalna imunodiX]LMD 5, MH QDMSUHFL]QLMD PHWRGD
imunoglobulina u kolostrumu. Ova metoda nije primjenjiggdD IDUPDPD ]J]ERJ GXa
izvedbe GR K WH QXaQRVWL OD E Rrid.CR&ZRIAL kej/d¢H D QD C
dobiju vrlo supouzdani, no zbogremena u kojemu su dobiveni ne mogu se koristiti u
SUDNVL X FLOMX UHDNFLMH QD XRpHQH QHGRVWDWNH

Metoda radijalne imunodifuzije (RID) koristi se za kvantitativhu procjenu antigena.
Metoda se provodi na agaroznom gelu na kojagkcira antigenantitijelo precipitat
ODQFLQL L VXU 8 DJDU VH XJUDYyXMH DQWLVH
DNWLYDFLMH $QWLJHQ $J VH ]JDWLP RVWDYOMD GD GL
VH UDYQRPMHUQR UDVSRGMHOMXMH DQWLVYHWX®LF® SR
njegova koncentracija je relativno visoka i nastaju topljivi antigetitijelo adukti.
OHYyXWLP NDNR $J GLIXQG LD NFOPRBNDHH NG WHIDALLAHD $L &R
antitijelaa aWR UH]XOWLUD VWNXQIW R (BMUWVRV B QHRB)IDS QW LJHED X 60

Nastaje niz prepoznatljivin koncentracija antigena na gelu te se promjeri svakog od
SUHFLSLWLUDMXiULK SUVWHQRYD NRBD¥®Dbdiji@amMek Q VW U X
Koncentracije antigena nepoznatih uzoraka koje nastaju na istom gelu VndgbV DN Ry H U
LIPMHULWL QD WHPHOMX SURPMHUD iSijiheVvE kriddidstiu DM X G L
QD E bheénGgmafikonydobivenom uz poznate koncentracije antigena.
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RADIJALNAIMUNODIFUZIJA (RID)

Difuzija
antigena
Antitijelo
inkoporirano _
u agar Antigen

Precipitirajuci
oblik prstena

Slika 6. Radijalna imunodifuzija (RID)
(Izvor: Http://lwww.sbs.utexas.edu/sanders/Bio347/Lectures/2006.htm)

.RULAWHQMH PHWRGH UDGLMDOQH LPXQRGLIX]JLMH X

kolostrumu do sada se uglovnom Kkoristilo kod goveda. Tako su Fleenor i Stott (1981.)
LVSLWLYDOL UH O&n imvrgpaifuijdRép ©HRIWeNza higenjdvkoncentracije

LPXQRJOREXOLQD X VYMHALP NRORVWUDOQLP SULSUCL

NRORVWUXP EH] PDVWL $XWRUL VX XWYUGLOL UD]OLpPL

vrsti pripravka. Razlike sudi@RP QDVWDOH L JERJ XWMHFDMD UD]OI
pripravaka na agaru. Uklanjanje kazeina i masti tijekom pripreme sirutke rezultiralo je

VPDQMHQRP NRQFHQWUDFLMRP LPXQRJOREXOLQD &WR
SUHFLSLWLUDMXiLK SUVWHQRYD

SH]XOWDWL VX SRND]DOL GD VLUXWND QLMH SRYRO

LPXQRJOREXOLQD PHWRGRP UDGLMDOQH LPXQRGLIX]LM
pouzdana jedino na potpunom kolostrumu.
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Radijalna imunodifuzija koristi se kao standardna p®céUD SULOLNRP RGUH
pasivnog prijenosa kolostralnih imunoglobulina s krave na tele. Ameri i Wilkerson

XVSRUHYLYDOL VX GYD -RIB PSRIDJ tesfa’kekQ I ubsrdili 9 (7
UDJLQX SULMHQRVD ,J* NRG WHODGL KW@ WM Q GNP FSLR
VX YLVRNX UD]LQX QHSRGXGDUDQMD L U®lQagedt X UH]X
koncentracija IgGVET-5," .LW SRND]DR MH UH]XOWDWH NRML V.
koncentraciiama IgG, dok je SRID Kit konstantno precjenjivao kdnaeiju
SURpPLAUHQLK ,J* $XWRUL VPDWUDMX GD WR PRaH EL\
standardima SRID kita.

*HOVLQJHU L VXU XVSRUHyYLYDOL VX NRQFHQWU]
SOD]PL JRYHGD PMHUHQMHP SRPRUX (LWWUWD% L YDDHQWNRGH
XVSRUHGLWL NRQFHQWUDFLMH ,J* L]JPMHUHQH REMHP
NRORVWUXPD SULMH L QDNRQ WRSOLQVNH REUDGH .RQ
komercijalno dostupnog kita RID i modificiranog ELISA. Autori su utvrdiaksi
NRUHODFLMX L]JPHYX (/,6%$ L 5," X SOD]PL L QHJULMDQRP
ELOD MH |]QDpDMQR PDQMD X VYLP YUVWDPD X]J]RUDND
usporedbi s RID. Dakle, izravna wspdba ELISA i RID rezultataQH P Ré&H
SUHSRUX@EWQWURFLMD ,J* X NRORVWUXPX ]1QDpDMQR
REUDGH PMHUHQMHP SRPRUX (/,6% PRdhy Xé&VdoRziNNDGD VH
]QDpDMQLK SURPMHQD 5D]OLpLWH YULMHGQRVWL L]PNMN
pokazale su promjene u matrikswldstralnin proteina zbog djelovanja topline

primjenom RID i ELISA testova.

6HWFDYDJH L .LP PHYyX SUYLPD VX LVWUDALYDOL N
QLMH GRELYDOD NRORVWUXP SULPMHQMXMXuL WUL |
dvostruku gel difuziju i radijalnu imunodifuziju. Utvrdili su da postoji velika

YDULMDELOQRVW X GRELYHQLP UH]XOWDWLPD ]D UD]OL

potpune odsutnosti imunoglobulina do izuzetno visoke razine.

29



Pregled literature

U novije vrijeme intenzivirana sUMWUDAaLYDQMD ]QDpDMD VDGUADMD
SUDVDGL SR]IQDWR MH GD XQRV NRORVWUXPD X SUYLP
FULMHYQX IXQNFLMX L UDVW WH RVLIJXUDYD VXVWDYC
imunoglobulin G (IgG). Cabrera i sur. (2 XWYUyLYDOL VX PHWRGR
imunodifuzije koncentraciju IgG u serumu i kolostrumu kod prasadi u prvom tjednu

ALYRWD B8WYUGLOL VX ]QDpDMQX SRYH]DQRVW L]JPHYyX
URYHQMD V SUHALY OMD{rabij@ seHIPNRUDNMP QQLAHR@BGHQ PJ (
IgG XWYUYyHQH VX NRG SUDVDGL SRURGQH WHALQH LVSR
VWRSRP SUHALYOMDYSQMDDE R E QR VAL K& QB NV@#VA QI L
XPLOQNRYLWR XSUDYOMDQMH X QR \agaé uNpRiO RI\saN bakdhD N R G

URYyHQMD SRWHQFLMDOQR PRaH J]QDpDMQR SREROMADW
URYHQMD GR RGELUD

2.5.2. Hidrometar / kolostrometar

8 SURAVRVVIVIXWYUYLYDQMH L SUDUHQMH uotreb@avad HWH NF
SULOLpPpQR QkrhSKUGIIFMPIQRVWLpPNL XUHYDM QD]YDQ NROR\
SULMH VYHJD MHIWLQD QXGL EU]JH UH]XOWDWH L MHGQTF
pri rukovanju kolostrometrom, jer je staklo instrumenta ppPIQR NWK MRV O XpDM X
njegovog loma potrebno je, osim stakimmijenti i mjerni cilindar. Hidromé&om,

odnosno kolostrometronmjeri se VSHFLILpQD WHALQD NRORVWUXPD
VWDNOD 7R MH XpLQNRYLW QDpLQ ]1D PMHUHQMH UD]L:
YHOLNL GLR SURWHLQD X NRORVWUXPX D SURWHLQL pl
YLVRNR NRUHOLUMWNO®OLYBRFIOIMpQRI®MH NRORVWURPHW I
YL]IXDOQH SURFMHQH NYDOLWHWH NRORVWUXPD DOL
]IDKWLMHYDMX YHUX NROLPLQX NREONRR/ MU XPDODMERWNRIE Q XC
PRJXUH LVSXQLWILRMOWLRXP O LNH MNIRp D
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Mechor i sur. LVWUDALYDOL VX XWMHFDM WHPSHUDWXLU
LPXQRJOREXOLQD X NRORVWUXPX NUDYD SRPRiX NRORYV
]OQDpDMQH UD]JOLNH X NRQFHQWUDF Iravju tedperstuid RO RV W U )
PMHUHQMX 7DNR f8D]®DNTD YIRWVRGHGLFX YLVRNR ]QDpD!
GRELYHQLK UH]XOWDWD WH MH SRVHELFH YD&QR GD
NRQWUROLUDQLP XYMHW L P DaiahRamp@tDre@kdimb. ]QDpDM QL A

Opis metode:

.RORVWURPHWDU MH KLGURPHWDU NRML PMHUL VSHFLI
skali koja je kalibrirana u miligramima po mililitru (mg/ml) imunoglobulina (lg) te
pretvara spet ILpQX WHALQX X ,J NR)Q RébS@naned Bé Mixvi 6 OLND
FLOLQGDU NRML VDGUAL NRORVWUXP L RVWDYL GD VO
pokazuje "zeleno VDG UAaRJ!PO ,J AXWRRVDBU®IO DG FUYHQR V
<20 mg/ml Ig. Osim Ig i ostale komponente kolostrumajufe QD VSHFLILPpQX W
tako da je ova metoda donekle primjenjiva u svojoj sposobnosti gt SURFMHQ X
koncentracije Ig. 1IDMYHUX WRPQRVW NRORVWURPHWDU SRND]
WHPSHUDWXUL f& GRN SUL QLALP WijeRypeHUDW XU
NRQFHQWUDFLMX ,J* D QD WHPSHUDWXUDPD L]QDG f&
podcijeniti (Heinrichs i Jones021.).
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Slika 7. Kolostrometar pluta u uzorku kolostruma

(Ovaj uzorak je u kategoriiZHQRJ L VDGUALNMQOMPDORBD GHILQLUL
kvalitetan kolostrum; Heinrichs i Jones, 2011.)

2.5.3. Refraktometrija

1RYD PHWRGD RGUHYLYDQMD VDVWDYD NRORVWUXPD W
3UHGQRVW NRULAWHQMD RYH PHWRGH ulbrka XojMjed GQRVW
SRWUHEQD WH X EUJLQL L]YRYHQMD DQDOL]JH S5HIUDNMW
$QDOL]D VH L]YRGL V PDORP N Ra@dliieLdDtivRju %4 Riéhiil. D UH]
PrednostNRULAWHQMD GLJLWDOQRJ UHIUDa RAREM 8D MH X
HOLPLQLUD SRWUHEX ]D WXPDpHQMHP OLQLMH UD]JUDQI
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SHIUDNWRPHWULMD MH RSWLpND SRMDYD NRMD VH ]DV
granici dviju raf OLpLWLK VUHGLQBWORRMWLBDWSURVWLUH UD]OL

tvar RGUHYHQD QD R Yvjahi vQdDtbjiljiPe SuspaGeg.W D

%UL[] UHIUDNWRPHWDU WDNRYHU SRik& &W QOMRp HL & iHH UB/QH
NRULVWL X LQGXVWULML KUDQH L YLQD ]D SURFMHQX !
Refraktometri nisu skupi, jednostavni za rukovanje, lad® KkalibriraM X  piLVWH
RGURDYILAH VWXGLMD REMDYOMHQLK X SRVOMHGQMLEK
YDOMDQRVW NRUL&AWHQMD %UL[ UHIUDNWRPHWUD ]D PI
koja je tada UNRUHODFLML V ,J* VDGUADMHP 1DGDOMH X
POMHNDUL L X]JDMLYDpL WHODGL VYH YL&H VH NRUL'
NRQFHQWUDFLMH LPXQRJOREXOLQD * ,J* X NRORVWU X

suhe tvari u mlijeku.

Slika 8. Digitalni Brix refrektometar
(Izvor: http://www.allafrance.com/produit/refractometdigitaux1986.htm)
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$UJ*HOOR L VXU X V S R §iHetadyrd @dijavintoriddifuzieH W R G X
X SRVWXSNX XWYUyLYDQMD NRQFHQWUDFLMH LPXQRJOR
druge laktacije. Analiza odnosa metode mjerenja boje i koncentracije IgG rezultirala je
]ODPpDMQRP OLQHDUQRP NR Wéhid Bvemsl Riétodatdd Mol GIQ RV W L (
XWYUGLOL GD VX RVMHWOMLYRVW VSHFLILPQRVW L S
SRPRUX ERMH RGUHYyXMH NRQFHQWUDFLMH ,J* X NR]JMHF
SUL NRULAWHQMX PJ ,JeréhDeNrfe@BsdW U XPD NDR UF

8 LVWUDALYDQMX NRORVWUXPD JRYHGD SDVPLQH +ROV
navode da je Brix refraktometrija prihvatljiva, brza i povoljna metoda na farmi za

RGUHYyLYDQMH NRORVWUDOQRJ ,J* Llprikvdtfi@&@etodaX WH W'Y
RGUHYyLYDQMH NRQFHQWUDFLMH ,J* X VHUXP2&8 MHU (¢

koncentraciju IgG u serumul.

%UL[ UHIUDNWRPHWDU SUX&D SULKYDWOMLYX SURFMI
NRORVWUXPD 3UHSRUXpXM tématid, ddje Sel Z1%6 HB@aMiates UL[ UH |
NDR SRpPpHWQD WRpND ]DL)Mdteuin\{Quiged Qsur!, 2013Slik4

9.).

175
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150 a .
125 ¢
. .of 8,
:i o @ '0.3/'
22100 . ; g ‘,-.//0
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Brix (96)

Slika9 2GQRV L]JPHYX %UL[ L 5," ,J* PMHUHQMD NRORVWI
(Quiglej i sur., 2013.)

34



Pregled literature

8 LVWUDALYDQM X k@ddtruma X {rRfareéN muznih kravo LML MH FLOM |
XVSRUHGLWL RSWLPpNL L GLILWDOQL %UL[ UHIUDNWRPH\
NRUHODFLMX L]JPHYyX ,J PMHUHQMD X]J]HWLK X]J]RUDND VY
%UL[ UHIUDNWRRRWWH G NXMXMHUHQMD SRPRUX RSWL
UHIUDNWRPHWUD SRYH]DQD ]D VYMH,dthosnd D=0RT).]QXWH
Koreladjom oba refraktometra (Slika 10 |D VYMHaH L VPU]J]QXWH X]RUN
imunodifuzijom dobivenisu vrlo siLpQL N R HKdréldciéHQAV i 0,74). Brix
UHIUDNWRPHWUL GLJLWDOQL L RSWLpPpNL LPDMX SULKY
X RGQRVX QD UDGLMDOQX LPXQRGLIX]LMX NDR ODERUI
SULNODGQL ]D XWDUYIIPHYXMEHREDHOL OR&H NYDOLWHWH
RGIJRYDUDMXUX JUDQLpeaXi whadptdbhd, Kaks bi se Usiglralo da je
NRORVWUXP GREUH NYDOLWHWH L QH RYLVL R WRPH GD
i sur., 2010.).

40

30
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Slikal0 .RUHODFLMD L]PHYyX RSWLpPpNRJ L GLJLWDOQRJ %UL
mlijeko (Bielman i sur., 2010.)
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%DUWLHU L VXU X VYRP LVWUDALYDQMX XVSRL
UHIUDNWRPHWDU NDR GYD QDM N R/WDIGWAHDILIM D P X QHRYIDONR [E
,J¥ X NRORVWUXPX QD POLMHpPpQLP IDUPDPD X DPHULD
LVWUDALYDQMD ELR MH XWYUGLWL NRML MH RG QDYHC
YULMHGQRVWL QDMEOLaH RQLPD X¥WhY WyleboratBrijiuuDGLMD
6SHFLILPQRVW L RVMHWOMLYRVW VX RGUHYHQH |]D I
UVSRUHGERP V OLPLWRPNWHRPNMH REBIUHYHQD SRPRUOX &
YULMHGQRVW RVMHWOMLYRVWL mlL\z&Kotokttanpe@aBAIWL GRJIR
77,0%, odnosno 23%) i 65, % UL[ L SR LVWRP UHGRVOLMHGX
GD LDNR VX SRGDWFL GRELYHQL NRORVWURPHWURP S
GRELYHQLP ODERUDWRULMVNRP 5," PHWRGRP %UL[ UH
SpPHFLILpDQ DODW |]D XWYUYLYDQMH RGIJRYDUDMXUH NYDC

'HHOHQ L VXU LVWUDALYDOL VX NRULVQRVW GLJ
XVSMHaAQRVWL SDVLYQRJ SULMHQRVD PDMPLQVNRJ LP;
serumskog ukupnog @teina (STP) refraktometrijom.Koncentracija seruma IgG
odreyHQD MH UDGLMDO Q RRID)L & BadtBtak LBLik] L MTFPP(% Brix)
RGUHSHRHPRUX GLILWDOQRJ UHIU Dbk BE Wnddila UHG QM
24,1 g/Ls rasponom od 2,1 do 59jlL. Srednjakoncentracija STP je 6,0ad). 6" “

0,8) s rasponom od 4,4 do 8,8/ Srednja koncentracija Brix iznosila je 9,2% s

rasponom od 7,3 do 12,4%. Brix postotak je bio u vigékoelaciji s 1IgG (r = 0,93).

Autori su utvrdili da je optimalna kombinacija d$W OMLY RV W L L VSH
]D %UL[ LIQRVLOD 6HUXPVNL XNXSQL SURWHLQ
\Y %UL[ U L ,J* U =DNOMXpHQR MH GD ¢

XVSMHEAQR SURFLMHQLWL VDGUadjsh pasivndgREDjBNGISH I XPD W
PDMNH QD PODGXQpH SRPRUX GLIJLWDOQRJ %UL[ UHIUDI
XQDSULMHGLWL PHQDGA&PHQW SRVORYDQMD QD IDUPL |
bitnih odluka.

Procjenu uporabe refraktometrije kao sredstva 2aWYUYLYDQMH NRQFH
imunoglobulina G u kolostrumu krava proveli su Morill i sur. (2012.). Cilj njihova

LVWUDALYDQMD ELR MH XWYUGLWL PR&aH OL VH IUDNFI
NLVHOLQH SREROMADWL SURFMHQD W DGrtid®dhvedjegJ* QD V
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NRORVWUXPD 'RELYHQH Y UBE M@ dddbivenitn R Bi&adehy.LYDOL
$XWRUL VX ]DNO M Xripl. Oilb&x DrakeidrithmdS WIRRHX NDSULOQH NL
PRaAH ELWL WRpQD L EU]D PHWRGD ]&hRzGrti Kojdstyrum@® MH N R (

nisu bili zamrznuti prije refraktometrije i zamrznuti samo jednom prije RID analize.

'RVDGD&aQMD LVWUDALYDQMD QD SRGUXpMX UHIUDN\
LPXQRJOREXOLQD X NRORVWUXPX SURYRGL®dnEX VH XJ
kod kojih se relativno lakcPRaH X]J]HWL X]JRUDN ]D DQDOL]X NUDYH
RE]JLURP QD ]QDpDM NRML LPXQRJOREXOLQL NRORVWUXF
imunoo]GUDYVWYHQL VXVWDY VYLK YUVWD GRFIDGUKpH R
LVWUDALYDQMD YUOR LQWHUHVDQW @M NR] B RIQHGRU X )R-

kolostruma.

ORAGD NRG QLMHGQH YUVWH QLMH WROLNR L]JUDAHQ

NRORVWUXPD L QMHJRYH NYDOLWHWHo poBGR) H ViR YNR M MORV
NRMH UDYEMRMW RPODNGXQpDGL SUDVDGL L LQIRUPDFLMH
QDNRQ SRURGD X PQRJRPH EL PRIJOH XWMHFDWL QD SF
NULWLPpQRP UDJ]GREOMX aLYRWD SUDVDGL RG URYHQMD ¢

NXGXULXGPHWRGH RGUHYLYDQMD NDNYRUH L VDVWDYD
SULMHQRVD L IXQNFLMH DQWLWLMHOD JRWRYR LGHQWL
RYDNYLK LVWUDALYDQMD GUmgeR&unifjipaM bpravdakaM D VYLQMD

2.6. Proizvodha svojstva prasadi tijekom dojnog razdoblja

1HSRVUHGQR QDNRQ SUDVHQMD SRWUHEQR MH RPRJXUL
VLVDQMD VH UD]JOLNXMH QR NUHUH VH X LQWHUYDOLPI
SXWD NRG QHAWR VIMDULMXUSUDVDGRYRUNME RJUDQLpD?
XVSMHKD UD]JYRMD L SULUDVWD SUDVDGL WLMHNRP VO
YDAaQR MH L V DVSHNWD SUH3ALYOMDYDQMD SUDVDGL X
SUDVDGL HMRIliding Pddrg1995.; Whittemore i Green, 2001.)

%URM SUDVDGRRSRUNUMBpPERVWMIEURRNH CCHYIMPMBER NUI
SURL]YRGQRM JRGLQL LOL SRYHUDYDQMHP EURMD RG
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SRYHUDQMH EURMD SUDVDGL SR NUPBpPpQX PPDH@HQ B WILHM

oprasene prasa@Yang i sur., 2008.).

4XLQLRX L VXU SURYHOL VX LVWUDALYDQMH NR
razdoblju od 1998. JRGLQH B5H]XOWDWL VX VGUWDD § RHFEED DIQ MR N
SUDVDGL RG GR X OHJOX GRYRGL GR VPDQMLYDQMI
kJ 2VLP WRJD XWYGRHQRYMEZHRSIUDVDGL PDOH SRURYDMC
NRMD MH WHALOD PDQMH RG NJ 5DVW SUDWDGEL PRAF
RGQRVQR NROLpPpLQRP L NYDOLWHWRP POLMHND NRMH S
subvbGL SULMH RGELUD LPD YHOLNL XWMHFDM QD RVW
fazamauzgoja (Vincek i sur., 2010.).

SURVMHpPQL GQHYQL NRR UDR/MQR SIS UDV|GRIEWLDMHERYLVH R
W H &L QLENRE W iBdojhbigDazddk)jl Bojno razdoblie ddH WUDMDWL RG |
dana, u prosjek@8 dana. Johansen i sur. (2004 VW WDXAK@&IMHFDM UD]OLpLWL
QD SURVMHpPQH H-QHYDMXEHLSDOWDGL YLPEHQLFL NRML
VPDQMLYDQMH SURVMHpPpQLK GR¢daN) Ldjar§atg gidam)WweD VX D
druge infekcije {21 g/GDQ 2vLP WRJD XWMHFDM QDYHGHQLK
XWYUVyHQ L RYLWRG P Y¥SBRD S UWWDGL X-ARyE&nRY KodQ D 4 HQ
QLVNH SRURGQH @WBALQHWMHOHVQH WHALQH X RGQRVX
SRURGQRP WHALQRP

,VWUDALYDQMHP NRMH VX SURYHOL 6XUHN L VXU
XMH G Q D MPHYADL QM DO H J el tipkonUddjdoy regdbbja3 RURYDMQH WHAL
prasadi u ispitivanju kretale su se od 1,34 kg do 1,57 kg, dok su podtighi RVMHpPpQL
dnevni prirastiiznosDL SULEOLA&QR J

Prvih 10 dana nakos UDVHQMD SUHGVWDYOMD QDMNULWLPpQLMX
proizvodnji. Gubici tijekom toga razdoblj X QDMYHUL WHdoPIR%Xa UJ]QRVLW
ukupnim gubicima koji se javljaju tijekom proizvodnog razdoblja, gubici u ovoj fazi

mogu biti do 80% ukpnih gubitaka(Dewey i sur., 2008.)Gubici do 5% smatraju se
SULKYDWOMLYLPD JOHGDQR V HNRQRPVNRJ JOHGL&AWD
upitnost opstanka takve proizvodnje. DROR]JL JXELWDND ,Vpol&’RWKODY
SULIQMHpHQMD DPWBBLORURKIBMRQOLNHPLMD HQGRNULC
SOXUD 8UHPRYLUO L 8UHPRYLU QDYRGH GD MH
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VLVDMXiHJ UD]JGREOMD SRVOMHGLFD SRMDYH SUROMHY
UDGH WLMHNRP SUYtai j6 Radxijad KYSRAWIR pBakbdP R ad¢
SURYRGLWL L]PHyX L GDQD 4LYRWD QR WDNRYVHU
GR GDQD ,]JYRYHQMH VDPRJ SRVWXSND PRAH X]JURNRYTE
SURYRGL X UDQLMRM ID]JL &LYRWD

Kolostrum je prva hrana koju pest usvaja odmah nakon prasenfgisanjem
NRORVWUXPD SUDVDG XVYDMD LPXQRIiNOMRERGBSEIQH NRML
Tijekom prvih 14GDQD SUHNR N U PzZadokd)dreuBve phairébbdl prasadi za
hranjivim tvarima. UVOXpDMX GD SUDVDG QHPD PRIJIXjiKRVW SRV
]JDPMHQD PR&H SRVOXaLWL NUDYOMH POLMHNR .UDOL
vitaminadajuse3.-4. dan nakon prasenjsaa FLOMHP VSULMHPpDYDQMD SRMD
hrana se kod nekih pto] YRYyDpD PRAaH G R .@dn dbavddti ivdblikup@miksa

NRML VH SRVLSDMX SR YLPHQX NUPDpH 1D WDM QDpPLQ
L PDQMH NROLPLQH NUXWH WM SUD&ANDVWH KUDQH

3DMRU L VXU VX X VYRPMHEDNW WNRQKPOWM XMH SIUVDE
na dnevne priraste prasadi. PrasadkB M M H SR Q X yddqaBtakostiDirQala je

nizak unos hrane (manje ddg/dan), tek tijekom 20. daniD E L O MUIHAHDLL XQR VL
KUDQH J GDQ T7LMHNRP Fhrihe kbR e pia3iGREIOWBaldl RO L p L
MH L]PHyX J L J SR SUDVHWX $XWRUL VX ]JDNON
GRSULQRVL RVWYDULYDQMX YHULK SULUDVWD WLMHNR
SULUDVWLPD NRMH UH SUDVDG SRVWLUL QDNRQ RGELWUD

Za vrileme i nakon prasenjilQ Xa@RSURYHVWL SRVWXSNH NRMLPD
zdravstveni stats prasadi. Tijekom prasemjatrebnge REULVDWL SUDVDG RG V(
LP JODYX L GH]LQILFL Uib ®avitiEdSipvorQopling UPSvr danWidkon

prasenja prasadi se sijeku tudDGL VSULMHpPpDY D Q M Djel®iOsMatjalL Y DQMELC
7UHU LldaB &G UHSDUDWL 8HOMH]D D VHGPL GDQ ]DSRpLQM
tj. starterom .DVWULUD Q 84t oBXlagtNH SUBUXJRP WMHGQX &LYRW
prassG WDNRyYHU WUHBLS BLWH pDYIDAIMR JHI WDQND EROHV\
XJLQXuD 7DNR LP VH WUHEDSRNRMWRERDWD GRY¥BOMB RIRM
2VLP WRJD SREUMQUDXWDHEDDREOMHQD V FLOMHP VSL
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&LOM LVWUDALYDQMD L

3. &,/- ,675%4&,9%$1HPOTEZE

Cilevi RYRJ LVWUDALYDQMD VX

1.

BWYUGLWL PRIXUQRVW SULPMHQH GLJLWDOQRJ %ULJ
PMHUHQMH NRQFHQWUDFLMH LPXQRJOREXOLQD * .

usporedbe s rezultatima dobivenih metodom radijalne imunodifuzije.

Utvrditi koncentraciju imunoglobu@ D * ,J* X VDGUADMX NRORVWU X

neposredno nakon prasenja.

Utvrditi utjecaj koncentracije imunoglobulina G (IgG) na zdravstveni status i
SURL]YRGQD VYRMVWYD SUDVDGL GR RGELUD

Hipoteze RYRJ LVWUDALYDQMD VX

1.

Koncentracije imunoglobulina G,J* X NRORVWUXPX NUPDpPpD PMH
GLIJILWDOQRJ %UL[ UHIUDNWRPHWUD QH UD]JOLNXM:;
XRELpDMHQLP PHWRGDPD

1HPD UD]JOLND L]J]PHYyX MHGLQNL NUPDpD X NRQFHQW
VDGUADMX NRORVWUXPD QHSRVUHGQR QDNRQ SUDVH(

.RQFHQWUDFLMD LPXQRJOREXOLQD * ,J* ]QDWQR )
SURL]YRGQD VYRMVWYD SUDVDGL GR RGELUD
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4. MATERIJAL | METODE RADA

4.1. Materijal

4.1.1. Lokacija

, VWUDALYDRWHGMEBR QD GYLMH NRPHUFLMDOQH UHSURGXN
farma A(Slika 11.) i farma B (Slika 12NRMH VH QDOD]JH X VXVWDYX GYD
SURJUDPD 2EMH IDUPH EDYH VH SURL]J]YRGQMRP L X]JRMH
tHALQH RG NJ

Slika 11 Farma A (Izvorhttp://zito.hr/hr/enama/zastitapkolisa.htm)
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Slika 12 Farma B (lzvorhttp://www.belje.hr/djelatnosti/pp/svinjogojstvo.asp

aLYRWLQMH

ALYRWLQMH QD RI®WIEAGXHL VDMLPPDPDRL]YRGQLP XYMHWLPD
VNUELR GRYROMDQ EURM RGJRYDUDMXuUH RVSRVREOMH!
VWUXpQRAaUX &LYRWLQMDPD MH RVLIJXUDQD VORERGD NUI
V SRVWRMHURP SUDNWRPQID VPIPQVWYPRIYMHWSUHpPDYDMX (

ozljede.

ODWHULMDOL NRML VX NRULAWHQL ]D L]JJUDGQMX SURVWR
L RSUHPH V NRMRP ALYRWLQMH GROD]JH X GRWLFDM QL\
WHPHOWLWR pLEH]LQILFLUDWL 3URVWRU ]P ¥P¥RNWQNWH :
dolaze u doticajL ] JUDSU(HQRGUADYDQL WDNR GD QHPDMX RAWULK |
EL VH ALYRWLQMH PRJOH R]JOLMHGLWL 6WUXMDQMH ]I
tHPSHUDWXUD L UHODWL YQ@savi® DARGNVMD RDDNRMWHX QLV X
ALYRWLQMH
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6YD DXWRPDWVND LOL PHKDQLpND RSUHPD QXaQD ]D JGUL

najmanje jednom dnevno.

Hranidba plotkinja tijekom razdoblja isttaLYDQMD SURYRGLOD VH VXNOD

potrebama i propisanim normativima.

7LMHNRP UD|]GREOMD EUHYyRVWL L ODNWDFLMH SORWNLQM
(Tablica 9. i Tablicdl0.).

Tablica 6DVWDY NUPQH VPMHVH |]D KUDQLGEX VXSUDVQLK N

Stavka Udio
6LURYH EMHODQpPHYLQH 12,0 %
Sirova mast 3,0%
Sirova vlaknina 5,0%
Kalcij 0,60 %
Fosfor 0,60 %
Natrij 0,20 %
Lizin 0,60 %
Metionin 0,25 %
OHWDEROLPND HQHUJLMD 13 MJ/kg

Tablical0 6DVWDY NUPQH VPMHVH |]D KUDQLGEX GRMQLK NUF

Stavka Udio
6LURYH EMHODQpPHYLQH 16,0 %
Sirova mast 3,0%
Sirova vlaknina 6,0 %
Kalcij 1,0 %
Fosfor 0,60 %
Natrij 0,20 %
Lizin 0,85 %
Metionin 0,30 %
OHWDEROLPND HQHUJLMD 13 MJ/kg
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Materijal i metode rada

Dojno razdoblje trajalo je 28 daf8lika 13.)

Slika 13. Jednodnevna prasad tijekom dojenja

1IHSRVUHGQR QDNRQ SRURGD SU Blkd1a@), ivetirahd ¥roph2aQm WHAaL
AHOMH]D RGUH]DQL VX LP ]XEL L NXSLUDQL UHSRYL O0Xan
dojnog razdoblja prasad je vagasmakih 7 dana te su prikupljeni podatci o proizvodnim
VYRMVWYLPD SURVMHpQL ken@erziyate d.zdkaNstvBrem siatsulJiD VW
XJLQXUuLPD SUDVDGL
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Materijal i metode rada

Slikal4 9DJDQMH SUDVDGL WLMHNRP LVWUDaALY

Prasad je tijekom dojnog razdoblja, osmaDMpLQRJ POLMHN&dneGkribe YD OD \
smjese (Tablica 11.)

Tablicall 3RWSXQH NUPQH VPMHVH X KUDQLGEL SUDVDGL GF

Stavka Vdio

Predstarter Starter
6LURYH EMHODQpPHY 22,0 % 20,0 %
Sirova mast 3,0% 3,0%
Sirova vlaknina 3.5% 4,0 %
Kalcij 1,05 % 0,95 %
Fosfor 0,65 % 0,65 %
Natrij 0,25 % 0,20 %
Lizin 1,20 % 1,15 %
Metionin 0,40 % 0,35 %
OHWDEROLPND HQHU 14,0 MJkg 13,5 MJkg
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Materijal i metode rada

4.1.3. Uzorkovanje

NaVYDNRM

LVWUDALYDQMD
SBULOLNRP RGDELUD NUPDpDur¥&agdd @aR VH Ul

7TDEOLFD

IDUPDPD

XGMHO NUPDpD QD
QDYUDWD QD LVWLP NUPDpPpDPD
D WUHUH X]RUNRYDQMH QD XNXSQR

drugo uzorkovanje).

IDUPL RGDEUDQR MH

SORWNLQMD QD]LPLFD
2VQRYQL NULWHULM SULOLNRP RGDELUD

IDUPL RYLVQR R EURMX OF
'UXJR X]JRUNRYDQMH RED
N Od?jp p bdnosu bd O XpHQ

Tablical2 &LOMDQD VWUXNWXUD LVWUDALYDQRJ VWDGD UDV

Ciljana struktura stada po farmama

% R.b. Uzorkovanje

NUPDpPI prasenja 1. 2. &
18 1. 22 /
16 2. 19 19 /
15 3. 18 18 18
13 4. 15 15 15
11 5. 13 13 13
10 6. 12 12 12
9 7. 11 11 11
8 8. 10 10 10
7 9. / 8 8
6 10. / / 7

UKUPNO= 120 | UKUPNO= 106 | UKUPNO= 94
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Materijal i metode rada

2G VYDNH NUPDpH QXOWL VDW RG SRpHWND SUDVHQMD
od prednjih sisa uzeto je (izmuzeno rukom) u sterilnu epruvetu ukupno 10 ml kolostruma
]D PMHUHQMH SRPRUX %UL[ UHIUDNWRPHW B0 uBdkbKsSQR MH
(640 na obje farme). Kolostrujg odmah nakon uzimanja pohranjen na temperaturi od

f& 2VLP QDYHGHQLK X]JRUDND NRORVWUXPD ]D UHIUD
100 woralka za radijalnu imunodifuziju (RID)PHWRGRP VO X p pMaeRd sX]RUND
X]RUFLPD |D PMHUHQMH SRPRUX GLJLWDOQRJ %UL[ UHIUD
YULMHPH QD GYLMH QDYHGHQH IDUPH RG SR X]RUDND (
NUPDpD NRMH VX UD]OLpLWRJ EURMD DUDRHQEWHGP WR
ODERUDWRULMVNH DQDOL]JH X NRMLPD VH XWYUVLYDR
imunoglobulina G (IgG).

4.2. Metode

4.2.1. Priprema uzoraka

Laboratorijske analize provedene su u laboratoriju za biokemiju Odjela za biologiju
6YHXpLOLaAWD -RVLSD -XUMD 6WURVVPD\HUD WH ODERUDW

=D DQDOL]X NRORVWUXPD SRPRUX %UL[ UHIUDNWRPHWUD
WHPSHUDWXUL f& X WUDMDQMX RG VDWL 1DNRQ S
NRORVWUXPRP L]J]PLMHADR VH -2Dnalr&dd, kakB MiUde Win@QM HP X
KRPRJHQL]JLUDR L ELR SULNODGDQ ]|D PMHUHQMH SRPRUX
sastaD NRORVWUXPD SRPRUX OLONR6FDQ XUHYyDMD ]DPU]Q;
VREQRM WHPSHUDWXUL f& X WUDMDQMX RG VDWL 1C
V NRORVWUXPRP L]JPLMH&DR VHL2OnBvideQ kaRo BiNs&) HAMEKQ M H P
homogerL]LUDR L ELR SULNODGDQ ]D PaMZ&lhhb{xivkdloStRimAaER 0 X O L (
metodom radijalne imunodifuzije (RID) zamrznuti uzorci otapani su u toploj vodenoj

NXSHOML f& X WUDMDQMX RG VDWL IDNRQ SRWS
kolostrumom neRVUHGQR SULMH 5," DQDOL]H PLMHADR VH ODJD

bi se uzorak homogenizirao i bio prikladan za analizu.
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$QDOL]D SRPRUX GLILWDOQRJ %YUL[ UHIUDNWRPHWUD

SDGUADM XNXSQH YRXARNOREXQLXQ®LR ,J* X WROIEWVQVU X P X

SRPRUX GLJLWDOQRJ UHIUDNWRPHWUD +%$11% +,0 * S5HIUIL
%UL[ S URHANNR yridthuments, Woonsocket Rl USA, Made in Romania, SN

A0078364 Slika 15. 7R MH XUHyD Makd RrghosiMitbtgoMk NWaWwode fe

prikladan za analizeizvan laboratorijskih uvjeta (npna farmi).

Slika15. $QDOL]D X]JRUND NRORVWUXPD NUPDpH SRPRUX +$1:

7R MH RSWLPNL LQVWUXPHQW NRML NRULVWL PMHUHQMH
X]JRUFLPD RGQRVQR PRJXiUH MH PMHUHQMH XNXSQH VXKt
NRORVWUXPX X NRUHODFLML MH VD VDGUADMHP LPXQRJC

VXKH WYDUL X NRORVWUXPX VPDWUD SRpHWQRP WR
odgovaUD NROLPLQL RG ! J ,J* /
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Materijal i metode rada

SHIUDNWRPHWULMD MH SRVWXSDN RGUHYLYDQMH LQGHNYV
VH VYMHWORVQD JUDND ORPL SUL SULMHOD Jpézrajod VW UD a
indeksa loma (Slika 16 % XG X UL GD naHazinfgr@arHkénce@r&eiji spojeva u

RWRSLQL UHIUDNWRPHWULMD VOXaL L NDR DQDOLWLpPND
VRNRYD YRUQLK VLUXSD PDUPHODGD PDVWL X POLMHN
RGUHYLYDQMH pLVWRUH I10OHWHRICI)LKPLRYGIMDOQLKVNRY
5HIUDNWRPHWULMD MH WDNRYHU YDaQD PHWRGD ]D RGUH

Reflektirajuce
svjetio

Uzorak
materijala

Prizma — Ukupno
reflektirajuce
svjetlo

lzvor svjetla CCDred

Slika 16. Princip refraktometrije

Mjerenje indeksa refrakcije je jednostavno ijBF 8] RUFL NRORViEES® D NUPD
nakon kdibracije s destiliranom ili deioniziranom vodom. Vrijeme mjerenja je oko 1,5 sek,
instrument mjeri indeks refrakcije uzorka i odmah ga pretvara u jedinice (% Brix).
MiQLPDOQL YROXPHQ (] pokfip Pridvhtl u cijelosti).

2YDM LQVWUXPHQW WDNRYHU NRULVWL PHYyXQDURGQR SL
temperaturnu  kompenzacjuWH WDNRYyHU SULPMHQMXMH PHWRGRO
,&806% PHWRGH OHYyXQDURGQR SUL]QDWR WLMHOR ]D DQD
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4.2.3. Jednosmjerna rdijalna imunodifuzija - RID (Mancinijev postupak)

2YD ODERUDWRULMVND DQDOLWLpPND PHWRGD QDMpH&!
VHUXPVNLK LPXQRJOREXOLQD LOL SRMHGLQLK LPXQRJOR
SULPLMHQLWL L (MAIGADQQDMDVOLPQD LVWU

2GUHYyLYDQMH VWDQGDUGD ]D 5,
ovom postupku protutield D SUHWUDALYDQL De@udpladi@ pEiRedRkomM Ha D M X
agara (Tablica 13. Slika 17) i zajedno s njime izliju u Petrijevu zdjelicu. Antigen se

VWDYOMD X MDALFX LJGXEOMHQX X RpYUVQXORP VORMX D

Tablical3d 2GUHYyLYDQMH VWDQGDUGD ]D 5,

REDYOMHQR MH X ODEI

Uzorak ,J* ¢ (IgG)/mg/mL R/cm
1 9,46 0,5
2 4 18,92 0,6
3 28,38 0,8
4 8 37,84 0,9
5 10 47,3 1,2
6 12 56,76 1,4
7 14 66,22 1,5

3UL RGUHYLYDQMX XNXSQH, XRORpILEXH LH XTTRIDSRE XSO HWDU
D DJDUQRP NMmunddioDUutinis2aL PLMH &
LPXQRJOREXOLQH ALYRWLQMVNH YUVWH RG NRMH SRWMH|

NRORVWUXPD DQWLJHQ

50



Materijal i metode rada

v=0018%x +02714

pd

1.6
i Rz=09827

14 //

1.2 .//

1 //
0.8

0.6
0.4
0.2
U T T T T T T
0 10 20 30 40 30 60 70
Koncentracija (Ig(G) mg/ml
Slikal? .RUHODFLMD L]PHyX YHOLpPIGH X]RUND L NRC

Tijekom inkubacije (184h) kolostralni imunoglobulini zrakasto (radijalno) difundiraju u

gel i u njemu s ardimunoglobulinima tvore precipitate. Tvorba precipitata traje sve dok se

LPXQRJOREXOLQL SUL SUROD]X NUR] JEDPRXPDURMWR MHH B
LPXQRJOREXOLQD X VHUXPX YHUD MH SRYUALQD SUHFLSE
SRGUXpMH GLIX]LMH GD EL ‘dlotDl@iywazdjed® (SNERIQRVWUDOQL L

5H]XOWDW UHDNFLMH RPLWD VH PNHUHQWHP ISJURPMED DI
QMHJRYH SRYUALQH VBRIUMGQL VBHHYX 5 RDPKFEHiI DO Be ED A G D L
QDpPpLQL PMHUHQMHP SURPMHUD L]JUDpXQDYDQMHP SRYUA
UHDNFLML L]PHYyX VWDQGDUG QR J usdiaks kdDstrdhia (Be@uiva) L P X Q R
V SR]IQDWRP NROLpPLQRP LPXQRJOREXOLQD
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Slika1l8 ,]JOHG SUHFLSLWLUDMXULK SUVWHQRYD QDVWD!

imunodifuzije
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4.2.4. Analiza kemijskog sastava kolostruma

$QDOL]D NHPLMVNRJ VDVWMHD XNEDRRWDWRDLIMYNER QDY M
MilkoScan FT120 (FossElectric, Slika 1907R MH XUHyYyDM NRML PMHUL VL
kemijskih sastojaka u mlijeku na temelju infracrvenog svje{fdear Infrared

SpectreroscopytNIRS) D WLMHNRP QD&HJ LVWUDALYDQMD DQDOL]

Xx POMHpPQH PDVWL
x EMHODQpPHYLQD

x

% laktoze,

x

% bezmasne suhe tvari,

x

f6+

x

temperatura smrzavanja,

x JXVWRUOUD

Slika 19. MilkoScan FT120
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8UHYDM MH VSRMHQ RHR ¥ RX GWOROL &QRUH VHNXQGL QD |
UH]XOWDWL DQDOL]H X JUDILpNRP REOLNX *UDILpNL REC
su prikladne zaaljnju obradu podataka (Slika 20

Slika20 7DEOLPQL SULND] DQDOLIJKINRR®BYW U X P R UFRBPRID:
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Materijal i metode rada

6WDWLVWLPpND REUDGD SRGDWDND

6WDWLVWLpPpND REUDGD SRGDWDND SURYHGHQD MH SRPR
/ILFHQVH 1R ULMHGQRVWL NRMH VX L]JUDPpXQD
statistiku su D UL W P st&tlihgy Ntandardna devijacija koeficijent varijabilnosti, a

testiranje vrijednosti obavljenM H S R Pté&siaxX |

S$ULWPHWL pIN D DAXHDOWVWPD MH SRPRUX IRUPXOH

Standardna devijacijia |JUDpXQDWD MH:SRPRUX IRUPXOH

Koeficijent varijabilnosti proporcionalan je standardnoj devijaciji a obrnuto je
proporcionaldl DULWPHWLpPpNRMeYfor@UWQL ,JUDpPXQDW M
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4.3.1 GLM procedura

Za VWXSDQM LQWHUDNFLMH L]JPHYX SURPDWLRDUQLIARV I3 Q DI DW
GLM precedura (SAS Institute Inc.l5LM se koristila zaXWYUyYyLYDQMH UD]JOLND
QXWULMHQDWD X NRORVWUXPX V REJLURP QD FLNOXVH V
RSLVDQ MHGQDGAERP

Yi — ith

gdje je Y zavisna varijag®® D — VUHGQMDILIWMMHBRIRQDWL ]I DYLVQH Y
SRJUHAND ]DY (M®iHi 0D BQ1R)DEOH
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Rezultati i rasprava

5. REZULTATI | RASPRAVA

5.1. Sastav kolostruma

8WYUYLYDQMH NH P DM heaDjivik DariwWiDRORWVWUXPX LVSLWLYDQ
dvije farme SURYHGHQR MH DQDOL]RP SRERMXQOMLMNWRBLADH KKW

tvari prikazane su u postotnim udjelirfieablica 14).

Tablical4 6DVWDY NRORVWUXPD NUPDpPD

6WDWLV Farma 6WDWL
Svojstvo pokazatelji A B ]JQDpDM
4,58 4,22 n.s.
8S8GLR POL S 0,31 0,22
masti, % Vk 3.87 3.36
S 0,41 0,33
15,05 15,10 n.s.
Udio S 1,24 1,56
EMHODGp Vk 6.33 596
S 0,89 0,86
< 0,16 0,22
Udio laktoze %
Vk 1,17 1,58
S 0,09 0,12
19,61 19,92 n.s.
Bezmasna suh: S 1,96 2,31
tvar (BST), % Vk 542 5.95
S 0,84 0,75
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Rezultati i rasprava

.DR aWR MH YLGOMLYR L] WDEOLF K raikevuXpogledy udjethQH VW
hraniviht YDUL NRORVWU X PODDNUPEDLHVIBNWNENENIHH SURVMHpPQH Y
JUDQLFDPD VX RQLK NRMH VH PRJX SURQDUuUL X OLWHUDW

D NRMH SUHPD DXWRULPD RGUHYXMX NRORVWUXP

sastava.

OOLMHpQDOQpoOW M VDVWRMD,NNRRKQO RV BUWXKPD VWOUWPIDRID L GC
SUDVDGL RVLIXUDYD QHRSKRGQX H Gnt thdkciagAupiaitRr G UAD Y D C
Seve,1978.). 8GLR POLMHpPQH PDVWL X NRORVWUXPX NUPDpPD
granicamakiMH VH PRJX RNDUDNWHUL]LUDWD QMMREWDQGDUGAQ

8GLR POLMHpPQH PDVWL X NRORYVMzZBX&kiacijd Pgrik&rpDje@d REMH
Slici 21.

Slika2l 8GLR POLMHPpQH PDVWL X NRORVWUXPX NUPDpPD X

.DR @8WR MHJd¥ PGOGOMHYRH PDVWNLUR INFO RDWERWHKIDYP WV H VI
VWDUR&UX NUPDpD WM SRYHUDQMHP EURMD ODNWDFLM

blagog opadanja vrijednosti.
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Rezultati i rasprava

Tablica 15. Razlikeu udjelu POLMHp QoMW NUPDpPD V REMHHYRUPH
laktacija

Redni broj 6WDWLV Farma 6WDWL)
legla pokazatelji A B ]1QDpDM
1. 4,20 3,41 P<0,01
56 0,36 0,29
Vk 2,56 3,48
S 0,06 0,08
2. 4,65 3,81 P<0,05
S| 0,41 0,36
Vk 3,52 3,24
S 0,09 0,10
3. 4,80 4,12 P<0,05
56 0,38 0,48
Vk 3,96 3,58
S 0,06 0,13
4. 5,13 4,75 n.s.
56 0,29 0,33
Vk 3,41 4,07
s 0,11 0,08
S. 4,95 4,73 n.s.
56 0,39 0,32
Vk 4,22 3,62
S 0,09 0,08
6. 4,31 4,52 n.s.
56 0,36 0,31
Vk 3,36 3,19
S 0,14 0,07
7. 4,41 4,28 n.s.
s 0,25 0,34
Vk 3,98 3,18
S 0,09 0,12
8. 4,02 4,11 n.s.
56 0,28 0,36
Vk 4,08 3,65
S 0,11 0,09
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B3URVMHpPQH YULMHGQRVWL XGMHOD POLMHpPQH PDVWL X N
u Tablici 15. PrikazaneY ULMHGQRVWL XND]XMX GD NUPDysid V IDUP
POLMHpPQH PDVWL X NRORVWUXPXa¥ROGQRN X/ R RWRPDWR V
SUYH WUL ODNWDFLMH L NUHUX VH L]JPHYyX VWDWLVWLpNL
VWDWLVWLPNL ]QDPDMQLK 3 . UXostalithXidkRadjanha isU H G R M

XWYUYyHQH VWDWLVWLPENALX] @D MW E HI B DPYMALH XX NRGOWR V W U >

1D WHPHOMX RYRJD PRAHPR WYUGLWL GD JHQHWVNL VW
RPMHU VDGUabMbD POLMHpQH PDVWL D GD VX WD VYRMVW
UHGRVOLMHGX ODNWDFLMEDL R/ X QL pOUKHWD NeAIOHvEONTD G R
(2012) SRWRQML MR& QDYRGL NDNR VH QD XGLR POLMHpPQH
RGUHYHQH PMHUH XWMHFDWL L KUDQLGERP NUPDpPD X SR

5D]JOLNH L]JPHYyX VDGU&DMD WPXPLMHJFHY X BRWMH XL @ RK FOD \
na farmi A i B prikazane su uDEOLFDPD L 8 WDEOLFL VX SUL
VUHGLQH L VWDQGDUGQH GHYLMDFLMH XWYUYHQLK XGMH:¢

Tablica 16. Razlikeu udjefluPOLMHpPQH PDVWL X NRORVWUXPX L]PHYX

Redni
broj 1. 2. 3. 4. 5. 6. 7. 8.
legla
1. 495" 39" | 431 36 | 441* 5 | 402° 8
2 495" 39" | 431" 36 | 441" 5 | 402" §
0,41 0,41 0,41 0,41 0,41 0,41
3. 495 39 | 431" 36 | 441 5 | 402" §
0,38 0,38 0,38 0,38 0,38
4. 495" 39 | 431" 36 | 441 5 | 402" §
5 431" 36 | 441" 5 | 402" &
4,95 39 | 4,95“ 39 | 4,95“ 39
6. 441" 5 | 402" 8
431 36 | 431" 36
7. 402° 8
441¢ 5
8.

*P<0.05,*P<0.01
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Rezultati i rasprava

Podatci iz Tablicd6.i17. SRND]XMX NDNR SRVWRMH VWDWLVWLpPpNH
X SRIJIOHGX VDGUADMD POLMHpQH PDVWL NRORVWUXPD D
GR YUOR ]QDpDMYHQBIODVNRP GD RYD UD]OLND UDVWH
ODNWDFLMD WM GRE NUPDpD DOL VDPR GR RGQRVQR

Tablica 17. Razlikeu udjefu POLMHpPpQH PDVWL X NRORVWUWBXYPX L]PHV X

Redni
broj 1. 2. 3. 4. 5. 6. 7. 8.
legla
1. - 381" 412" 48 | 475% 37 | 473 27 | 452 1 | 428 4 | 411
341 29 | 341“ 29 | 341 29 | 341“ 29 | 341“ 29 | 341“ 29 | 341" 29
2. - 412% 48 | 4,75 3 | 473" 27 | 452¢ 1 | 428" 4 | 411"
381" 381" 381" 381" 381" 381"
3. - 475 3 | 473« 20 | 452 1 428° 4 | 411¢
412 48 | 412" 48 | 4,12 48 | 412“ 48 | 4,12“ 48
a - 473 2 | 452° 1 | 428" 4 | 411°
475 3 | 475* 3 | 475" 3 | 475" 3
5 - 452 1 | 428“ 4 [ 411"
473“ 2 | 473 2 | 473 2
6. - 428" 4 | 411°
452* 1 | 452° 1
7. - 411"
428 4
8.
*P<0.05, *P<0.01
.LQJRUL WDNRYHU QDYRGL YDULMDFLMH X VDGUAD

laktacije kKoDdKLEULGQLK NUPDpD X LOQWHQ]JLYQRP VXVWDYX GU
JRYRULWL R UD]JOR]JLPD XWYUYHQLK VWDWLVWLPpNLK UD]C
UD]JOLNH X VDGUaDMX KUDQMLYLK WYDUL NRORVWUXPD
individuDOQL RGJRYRU NUPDpH QD RNROLAQH XYMHWH
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Rezultati i rasprava

Tablica 18. Razlikeu udjelu XNXSQLK EMHKDRIMNWIUPD pD V REMH

LIPHYyX ODNWDFLMD

Redni broj 6WDWLV Farma 6WDWLY
legla pokazatelji A B ]QDpDM
1. 15,98 15,71 n.s.
sd 0,49 0,61
vk 3,54 4,01
S 0,07 0,09
2. 15,59 15,51 n.s.
sd 0,36 0,31
vk 4,11 3,68
s 0,11 0,08
3. 15,21 15,38 n.s.
sd 0,51 0,45
vk 3,68 3,13
S 0,13 0,10
4. 15,02 15,19 n.s.
sd 0,62 0,65
vk 6,11 4,30
S 0,13 0,14
S. 14,91 14,85 n.s.
sd 0,87 0,34
vk 3,65 4,51
S 0,21 0,09
6. 14,79 14,71 n.s.
sd 0,61 0,82
vk 4,32 4,11
s 0,21 0,09
7. 14,60 14,72 n.s.
sd 0,54 0,49
vk 3,97 3,66
S 0,13 0,11
8. 14,19 14,50 n.s.
sd 0,39 0,42
vk 4,13 3,96
S 0,14 0,17
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Rezultati i rasprava

SBURVMHpPQL XGLR XNXSQLK EMHODQPHYLQD X NRORVWU
tijekom proizvodnog ciklusa prikazan jeTablici $QDOL]RP MH 0kuwpNMUYyHQ XG
EMHODQPHYLQD RG NRMLK MH QDM]D\RWX SONMH QI WILLE DR.& C
XNXSQLK EMHODQPHYLQD NRORVWUXPD QHSRVUHGQR QD
6DVWDY NRORVWUXPD NURRLp R UPDLNOD QVMH UWHRE YRVWD BERR M X
Isberg, 2011.).

1LV XWYUYyHQH VWDWLVWLPpNL |]QDpDMQH UD]JOLNH L]JPHY?>
XNXSQLK EMHODQpUHIYMPPHNORYWBPHRHLMH 1D VOLPQR X VYR
Declerck i sX U NRML SRWYUYyXMX NRQVWDQWQRVW VDG
KLEULGQLK NUPDpD .DR @WR VWHUMRA@HNWL & @ HADIG UR B M DNRX
pLML VDGUADM YDULUD XNXSQLrasor hrdjdIektdEiMd.HNAa DVWQ pHY LQ
PLQMHQLFX X VYRMLP LVWUDALY RQOV)tP QusadliAAIMXNaA 'HY L C
Slici 22. prikazano je kretanje udeIXNXSQLK EMHODQpPHYLQD NUR] VYLK

ispitivanog razdoblja na obje farme.

Slika22 8GLR XNXSQYLKQBEMXOBRQRWWUXPX NUPDpD

u ovisnosti o rednom brojegla
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Rezultati i rasprava

5DJ]OLNH L]PHyX XGMHOD EMHODQpPHYLQD X NROMRVWUXPX
farmi A i B prikazane suuDEOLFDPD L BWYUYHQH VVE&OUWLVWLD
UDVSRQX RGP{Q@3) @owigoko (P<0, L YUOR YLVRNROQD.@peb M QLK

]QDpDMQRVWL SURL]JOD]H L] PLQMHQLFH GD MH XWYUYVH
EMHODQpPHYLQD WLMHNRP SURL]J]YRGQRJ FLNOXVD WM X \

Tablica 19. Razlikeuudjelu EMHOD XpNRORVWUXPX L]PHV® ODNWDFLMI

R.b. 1. 2. S 4. 5. 6. 7. 8.

1 - 1559“ 36 | 15,21 51 | 1502“ 62 | 14,910,87" | 14,79'0,61" | 1460“ 54" | 1419 9™

1598* 49 | 1598" 49 | 1598" 49 | 1598 49 1598* 49 1598 49 1598* 49

2 - 15,21 51 | 1502“ 62" | 14,91°0,87 | 14,79‘0,61" | 1460“ 54 | 1419“ 9™

1559* 36 | 1559 36 | 1559" 36 1559“ 36 1559“ 36 1559“ 36

3 - 1502“ 62 | 14,91“0,87 | 14,79'0,61 | 14,60“ 54 | 1419 9~

15,21* 51 | 15,21* 51 15,21 51 15,21* 51 15,21 51

4 - 14,91°0,87 14,790,61 1460“ 54 1419¢ 9

1502* 62 1502* 62 1502“ 62 1502* 62

5 - 14,790,61 1460“ 54 1419 9

14,91%0,87 14,91°0,87 14,910,87

6 - 1460 54 | 1419° 9

14,790,61 14,790,61

7 - 1419 9

14,60“ 54

8.

*P<0,05, *P<0,01, P<0,001
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Rezultati i rasprava

Tablica 20. Razlikeu udielu EMHOD XpNRD@DMWUXPX L]PH{® ODNWDFLM]

R.b. 2. 3. 4. 5. 6. 7. 8.
1. 1551" 31 | 15,38 45 | 1519“ 65 | 14,85'0,34" | 14,71°0,82" | 14,720,49" | 1450“ 42"
1571 61 | 1571“ 61 | 1571“ 61 | 1571“ 61 | 1571“ 61 | 1571“ 61 | 1571“ 61
2 - 15,38 45 | 1519 65 | 14,85'0,34 | 14,71°0,82" | 1472" ,49™ | 1450“ 427
1551“ 31 | 1551 31 | 1551* 31 | 1551“ 31 | 1551“ 31 | 1551“ 31
3. - 1519“ 65 | 14,85'0,34 | 14,71°0,82" | 1472“ 49 | 1450“ 427
15,38 45 | 15,38 45 | 15,38 45 | 1538 45 | 15,38 45
4. - 14,850,34 | 14,710,872 | 1472* 49 | 1450“ 427
1519* 65 | 1519“ 65 | 1519“ 65 | 1519“ 65
5. - 14,710,82 | 1472“ 49 | 1450“ 42
14,850,34 | 14,85'0,34 | 14,85'0,34
6. - 1472“ 49 | 1450" 42
14,71°0,82 | 14,71°0,82
7. - 1450 42
14,71%0,82

8. .

*P<0,05, *P<0,01, P<0,001
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Rezultati i rasprava

2 NDNYRuUL VDPRJ NRORVWUXPD PQRJR QDGURRMD WPHILM E
maswL L EMHODQpPHYLQD 6OLND

Slika23 3URVMHpQL XGMHOL POLMHpQH PDVWL L EMHOD:

2GQRVY VDGUADMD POLMHpPQH PDVWL L XNXSQLK EMHODQ
LIPHYX L OHJODMAWR OMLMW XUDXDODYLP SRGDWFLPD R
NYDOLWHWH NURDELQSRNUI N, RV1\MIavedeni autori ukazuju da je
RPMHU POLMHpQH PDVWL L VDGUADMD EMHODQpPHYLQD M
prasadi, njihovog rastarazvoja te zdravstvenog statusa. Upravo se razdoblje od 3. do 5.

legla danas u intenzivnoj svinjogojskoj proizvodnji smatra najproduktivnijim i ekonomski

najprofitabilnijim, s obzirom na navedena svojstva.

Udjeli P OL MH p Q Rtlakioda(Fabliba 21, Sika 24.)i bezmasne suhe tvafTablica

22 60LND X NRORVWU X Ptfekdrt v |8 DspiivaniB Mitaclj® &P H

VH 1]QDpDMQiLiMil siPkonsta@M BBWR MH WDNRYHU QD WUDJX OL
(Devillers i sur., 2007.).
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Rezultati i rasprava

Tablica 21. Razlikeu udjelu POLMHpPpQRJ aHikbldstunDNWERIB V REMH

LIPHyX ODNWDFLMD

Redni broj 6WDWLV Farma 6WDWL)
legla pokazatelji A B ]1QDpDM
2,64 2,63 n.s.
1 < 0,21 0,19
Vk 2,59 3,11
S 0,06 0,09
2,67 2,54 P<0,05
5 < 0,26 0,27
Vk 3,11 2,99
S 0,08 0,07
2,69 2,61 n.s.
S 0,38 0,29
3 VK 3,01 2,56
S 0,06 0,06
2,56 2,67 P<0,05
4 < 0,22 0,31
Vk 3,21 3,26
S 0,07 0,06
2,63 2,59 n.s.
. S 0,38 0,40
Vk 3,69 2,96
S 0,07 0,09
2,44 2,65 n.s.
5 < 0,25 0,30
Vk 2,56 2,13
S 0,06 0,08
2,61 2,58 n.s.
; S 0,33 0,28
Vk 2,11 2,98
S 0,07 0,06
2,59 2,52 n.s.
8 < 0,35 0,29
Vk 2,88 2,69
S 0,07 0,09
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Rezultati i rasprava

. D Rto§e vidljivo iz tablice, udiolaktoze X NRORVWUXPX SULOLPQR MH X
GUXJRM L pHWYUWRM ODRWDVWN hNULIGK B p\DXV & YW/YOUG/BTAONVH \
POLMHpPQRJ @aHUHUD ODNWR]H

Slika2z4 8GLR ODNWR]H X NRORVWUXPX NUPDpPD X RYLVQ

=D UD]JOLNX RG QD&aLK GRELYHQLK YULMH RQife¥ Wir. XGMHO
(2012.) navode dg UGLR ODNW DI RPMHALNX S UBR% © MajekbmL ] Q RV L
VOMHGHULK VDWL GROD]L GR SRYHUDQMD NRQFHQWUDF

Slika25 8GLR EH]PDVQH VXKH WYDUL X NRORVWUXPX NUPDPp

68



Rezultati i rasprava

Tablica 22. Razlike u udjelu bezmasne suhtevari u kolostrumuNUPDpD V REMH

LIPHYyX ODNWDFLMD

Redni broj 6WDWLV Farma 6WDWL
legla pokazatelji A B ]1QDpDM
19,37 20,16 P<0,05
1 S0 0,46 0,39
Vk 2,38 2,56
S 0,11 0,09
19,46 19,93 n.s.
) e 0,38 0,36
Vk 3,04 2,68
S 0,09 0,08
19,65 19,78 n.s.
S0 0,51 0,42
3 VK 3,15 2,98
S 0,09 0,10
19,71 19,95 n.s.
4 e 0,36 0,33
Vk 2,68 3,05
S 0,09 0,11
19,83 19,95 n.s.
S0 0,43 0,38
> VK 3,13 3,26
S 0,12 0,09
19,16 19,66 P<0,05
5 < 0,38 0,41
Vk 3,23 2,95
S 0,06 0,08
19,56 19,83 n.s.
. S0 0,37 0,26
Vk 3,14 3,20
s 0,09 0,11
20,10 19,96 n.s.
8 e 0,31 0,42
Vk 2,98 3,16
S 0,10 0,08
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Rezultati i rasprava

5.2. Imunoglobulin G (IgG)

SBWYUYLNYP@QMMHQWUDFLMH L VDGUADMD LPXQRJOREXOLQD *
NRORVWUXPD N U P DgrdvedénbQelhietdddm lradialne imunodifuzije (RID)
refraktometrijomS R P BRI refraktometra.

5.2.1. Radijalna imunodifuzija (RID)

5DGLMDOQD LPXQRGLIX]LMD MH QDMWRpPQLMD PHWRGD R
NRORVWUXPX 9UOR WHYWR]OUBWQDRPLWIWDRQGDUGRP3 X RG
LPXQRJOREXOLQD * X NRORVWUXPX %DO]DQL L VXU
dobiven laboratorijskom R PHWRGRP L]JUDA&D Yoliti @/LX. JUDPLPD

UTDEOLFL SULND]DQH WK YSWRWHGHPRWWG RELEHDMD ,J
NUPDpD V REMH IDUPH NUR] ODNWDFLMD

Tablica23 9ULMHGQRVWL ¥ DGX ADRMIR VW WH® farmeddbDend V
radijalnom imunodifuzijom (RID)

. Statist. Redni broj legla
pokaz. | 4 2. | 3. 4. 3 6. 7. | 8.

716 | 72,8| 675 | 68,1 | 726 | 70,8 | 79,8 | 70,0

Sd 781 |815| 7,71 | 834 | 894 | 887 | 9,11 | 8,23

A Vk 11,24 | 10,6 | 9,01 | 10,33 | 11,14 | 12,78 | 11,02 1(3’9

S 194 | 236| 2,10 | 1,39 | 247 | 252 | 2,98 | 2,63

70,3 | 70,6 | 626 | 67,8 | 72,1 | 645 | 69,6 | 58,8

sd 8,43 | 9,17 | 8,21 | 8,12 | 10,26 | 9,95 | 8,91 | 7,87

5 vk 12,18 | 10,4 | 8,06 | 8,01 | 11,21 | 8,97 | 9,42 | 8,28

S 1,76 | 194 165 | 1,88 | 2,43 | 2,29 | 3,08 | 2,27

70



Rezultati i rasprava

.DR 4&4WR MH WDOEOMIFHR %) YULMHGQRVWL VDGUADMD LP:
UDVSRQX RG GR J/ NRG NUPDpD V IDUPH $ WH (
% *UDILpPNL SULND] NUHWDQMD VD GkbéinBNaRaciihprikazaiR O RV W L
je na dici 26.

Slika26.6DGUADM ,J* 5, X NRORVWUXPX NUPDpD WLM

=DPMHWQD MH XMHGQDpPHQRVW 5," YULMHGQRVWL NRORV
QDNRQ ODNWDFLMH GROD]L GR QH&WR ]QDpDMQLMH U]
XWYUYBIOLNH QLVX ELOH VWDWLVWLpPNL ]QDpDMQH 3!

5,' YULMHGQRVWL XWYUYHQH X QD&HP LVWUDALYDQMX NU
OLWHUDWXUQH SRGDWNH QDaH GRELYHQH YULMHGQRVW
XpLQDN QD SUHADGQMIYMRANRP SEIDYLK GDQD aLYRWD &
XWYUyLYDOL VX PHWRGRP UDGLMDOQH LPXQRGLIX]JLMH N
NRG SUDVDGL X SUYRP WMHGQX A4LYRWD $XWRUL VX X
koncentracije 1gG u kolostrumu kotd RYHQMD L SUHALYOMDYDQMD SUDVI
NRQFHQWUDFLMH VHUXPVNRJ ,J* QLaH RG J/ ,J* XWYL

71



Rezultati i rasprava
LVSRG NJ XWMHFDOH QD YUOR QLVNX VWRSX SUHAaLYO
WHéLQH

Legla ispitvanih KUPDpD X QDAHP LVWUDALYDQMX ELOD VX SULOL
VOXpPDMHYD L]QLPQR QLVNH WHALQH SUDVDGL

5.2.2. BRIX refraktometrija

%5,; UHIUDNWRPHWULMD MH PHWRGD |]D RGUHYLYDQMH XC
temelju udjela ukupnesuhe tvari u kolosttumuNRMD MH X NRUHODFLML \
LPXQRJOREXOLQD * %UL[ Y ULMduQEW sWrijedhdasDErikayod M X V H
HNYLYDOHQW MH VDGUADMX LPXQRJOREXGDQDN* RG
definiraju vrlo dobrims&G UaDM LPXQRJOREXOLQD * X NRORVWUXPX

9ULMHGQRVWL NRQFHQWUDFLMH LPXQRJOREXOL&D * GREI

refraktometra prikazane suflablici 24.

Tablica 24 Brix wifHGQRVWL N R O RV Wdbj¥ PfBrmeN dddibgn® V
refraktometrijom
— 6WD WL Redni broj legla
pokazatelj | 1 | 2 | 3 4, 5, 6. 7. 8.
A 25,9| 23,6 | 24,2 | 257 26,2 27,3 27,6 27,7
sd 3,31| 3,13 | 3,17 | 3,20 3,33 3,48 3,45 3,39
vk 6,48 | 6,13 | 6,89 | 596 | 7,11 | 6,58 6,69 | 6,13
S 1,14 1,36 | 1,30 | 1,09 1,34 1,55 1,31 1,61
B 25,0| 24,2 | 24,2 | 249 25,6 25,9 26,3 27,4
sd 3,15| 3,04 | 2,98 | 3,11 3,38 3,29 3,55 3,46
vk 558|6,29| 59 | 585 | 6,65 | 691 7,14 | 6,58
S 135/ 161| 1,18 | 1,56 1,63 1,35 1,58 1,46
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Rezultati i rasprava

, ] WDEOLFH MH YLGOMLYR GD VX XWYUVHQH %UL[ YULMHG
aAWR XND]XMH QD GREUX NYDOLWHWX NRORVWUXPD L GF
SULND] VDGU&aD M hjekotd B Jaktddijadd bvekQ farkhuMdrikazan je nics27.

Slika27. % UL[ YULMHGQRVWL X NRORVWUXPX NUPDpD

SBURVMHpPQH %UL[] YULMHGQRVWL XWYUYHQH DQDOL]JRP X]F
UD]JOLPLWH IDUP N RONPYYWNXFRKGDNUWHDpPD V IDUPH $ LPDR QH
RGQRVX QD NRORVWUXP NUPDpPD V IDUPH % QR WH YUL!
=DPMHWQH VX QH]QDWQR QLA&H %UL[ YULMHGQRVWL X G
XVOLMHGLOR ORQMHDUYQRMERBYYHRVWL &daWR MH X VNODGKX

(Bielmann i sur., 2010., Quesnel, 201Rartier i sur., 2015. 3URVMHpPQH %UL[ YUL
XWYUyHQH QD REMH IDUPH XND]XMX GD MH NRORVWUXP
kvalitetnog do vrlokvalitetnog (>2%), aWR XND]XMH QD GREUX JHQHWV!
XVSMHEAQR PHQDGALUDQMH LVWRJ 4XLJOH\ L VXU
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Rezultati i rasprava

Na porast Brix vrijednosti kolostrumavisno o rednom broju laktacjj@kazuju u svom

UDGX L &ROHPDQ L VXU QDJODAaADYDMXuUL NDNR M
JHQHWVNL RGUHYyHQR VYRMVWYR QD NRMH VH PR&aH GM
NRQDPQLFL PRaH UH]XOWLUDWL SRYROMQMM GR p\QIRG WaRIPMIt
EROMLP LPXQRVQLP WH ]JGUDYVWYSsQadr WDARPWHRR PP
rezultatima, Farmer i Quesnel (20p8utvrdili su GD VDGUAaARWYU}PHQ %UL]J
refraktometrijom X NUPDpPLQRP NR® RéamiJporadt wQaviBnosti o broju

laktaciiD $XWRUL QDYRGH NDNR GR VPDQMHQMD NRQFHQW!
EUHYRVWL D SRYHUDYDMX VH RG pHWYUWH VYH GR |DGQM

SURFMH@RVXWMSMMHE] PHWRGWDI®UXAWMD y,LI¥ DQNRORV W L

SUHGQRVW BiR thétédW HQMWM DX MHGQRVWDYQRVWL L PDORM 1
SRWUHEQD WH X EU]LQID L HYRFRQ¥WYDGQGDOIL|HVSMH&EQRYV
UHIUDNWRPHWULMH X XWYUyYyLYDQMX VDGUADMD LPXQRJOI
utvrditi povezanost rezultatalobivenih ovom metodom s rezultatima dobivenim

radijalnom imunodifuzijom (RID) kao standardom.

8 TDEOLFL SULND]DQH VX SURVMHpPQH 5," L %UL[ YULMH

Tablica25 3URVMHpPQH 5," L %5,; YULMHG Q RoYl}&/ha frindtdaNRP S U
AiB

6WDWLVWI Farma
Svojstvo pokazatelji A B ]6$NDDbVI\Z/) k/lv(
71,65 67,46 n.s.
sd 2,16 2.36
RID, g/L
vk 6,01 5,63
S 0,18 0,11
sd 0,38 0,46
BRIX, %
vk 3,21 3.44
s 0,09 0,08
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Rezultati i rasprava

‘D ELVPR WR XWYUGLOL
LIPHYyX QDYHGHQLK PHWRGD 8 7DEOLFL

LIJUDPpXQDW MH NRHILFLMHQW NR
SULNDBIDQL VX

iRID-D QD WHPHOMX XWYUYyHQRJ VDGUADMD LPXQRJOREXOL

Tablica 26. Koeficijent korelacijeBrix-a i RID-a

Farma R r? EWDWLVW
]QDpDMQ

Farma A 0,81 0,870 P<0.001

Farma B 0,75 0,880 P<0.001

1D IDUPL $ NRHILFLMHQW -ai RID+ @BoBit M H=G1] P+0§OL, &nd L |
IDUPL % XWYUYyHQ MH NRHILFQY HDQWONRY HIO N BlokEEUW L Y Q&
VYRMLP LVWUDA&L YSUQMHI®BOREME)) Chiyexwe i Hagey (2014.) te

Colemann i sur. (2015.).

Na Slikama 28. i 29prikazana je usporedba koncentracija IgG dobivenih RID metodom i
vrijednosti dobivenih Brix refraktometrijp. Kao &€ iz slika vidljivo, usporedba dvaju
PHWRGD RGUHYLYDQMD VDGU&DMD L NRQFHQWUDFLMH |
OLQHDUQLP RGQRVRP L]PHYyX GRELYHQLK YULMHGQRVWL

8]JLPDMXuUL X RERHULFKFLWRQAW NRUHODFLMH QD WHAMAMX S
GD %UL[ UHIUDNWRPHWDWdSWXARFMHEY DIWOWMRT NRORVWL
WH VH NDR WDNDY PRaH NRULVWLWL X a8LURNRM SUDNVL
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Rezultati i rasprava

Slika28 2GQRV L]PHYyX %UL[ L 5," ,J* PMHUHQMD NRORVWU.

Slka29. 2GQRV L]PHYyX %UL[ L 5," ,J* PMHUHQMD NRORVWU
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Rezultati i rasprava

5.3. Zdravstveni status i proizvodna svojstva prasadi

7LMHNRP SURYHGEH LVWUDALYDQMD XWYUYHQD VX SURL]
dojnog razdoblja te je u istom razdoblElURPDWUDQ L EénDstatdsptadadiGUU DY VW'
Tablici27.SULND]DQL VX SURL]YRGQ Lfatind iXspitwedarhlradlobilD pD QD
,] WDEOLFH MH UD]J]YLGQR GD QH SRVWRMH VWDWLVWLpPpNL
NUPDpD Q Dméupolylddu ISwih ispitivanih reproduktivnih i proizvodnih svojstava.

2YL UH]XOWDWL SRWYUYyXMX pLQMHQLFX GD VH X YLVRNF
GDQDV NRULVWH KLEULGL NRML VX YUOR VOLpPQL X SRJOI
ispunjenje visokog genetskog potencijala u pogledu plodnosti i proizvodnosti ovisi

LVNOMXpPLYR R PHQDGAPHQWX QD VDPRM IDUPL +RQH\PDC

6 REJLURP QD XNXSDQ EURM OHJDOD L SUDVDGL PRAHP
]QDPDMQRVWL QHi ptord\wddhiprézu@a naN fdrihivi€) da su rezultat politike
SRVORYQRJ XSUDYOMDQMD L RGOXpLYDQMD

Tablica27 3URL]JYRGQL UH]XOWDWL NUPDpD QD IDUPL $ L %

6WDWLYV Farma 6WDWL
Svojstvo pokazatelji A B ]QDpDM
11,43 11,68 n.s.
Broj oprasene S 0,56 0,43
prasadi Vk 3,65 4,12
S 0,06 0,05
10,89 11,13 n.s.
Broj Y 0,68 0,59
ALYRRSUL
prasadi Vk 3,28 3,85
S 0,09 0,08
1,38 1,36 n.s.
SURVMHHD s 0,23 0,26
prasadi pri
URJHQMX Vk 1,16 1,25
S 0,06 0,09
16,22 16,31 n.s.
7H&LQD O < 0,55 0,69
porodu, kg Vk 3,69 4,02
S 0,11 0,08
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Rezultati i rasprava

NavedeneXMHGQDpPpHQRVWL QDWIE RQWBD IVHNRPI S)YILNGIMM 6O0OLNE

Slika30 3URL]JYRGQL UH]XOWDWL NUPDDpPD

OVLP SURL]JYRGQLK UH]XOWDWD NUPDpD XWYUyYLYDQD V.
prasadi tijekom dojnog razdoblja. U Tablici 28prikazani su usporedni rezultati

proizvodnih performansi prasadi na obje farme tijekom ispitivanog razdoblja.
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Rezultati i rasprava

Tablica 28. Proizvodni rezultati prasadi tijekom dojnog razdoblja na f#inB

6WDWLYV Farma 6WDWLY
Svojstvo pokazatelji A B ]QDpDM
10,33 10,60 n.s.
Broj odbite S 0,65 0,43
prasadi Vk 3,65 3,54
S 0,09 0,08
7,83 7,26 ns
SURVMHD s 0,32 0,41
prasadi pri
RGELUX N VK 3,31 2,98
S 0,09 0,06
80,97 82,25 n.s.
SURVMHD s 2,13 1,08
legla kod
RGELUD | VK 4,56 5,12
S 0,11 0,09
3URVMHDpI 0,23 0,24 n.s.
dnevniprirast S 0,31 0,26
prasadi do VK 1,14 1,38
RGELUD I < 0.06 0.07

.DR @&WR MH YLGOMLYR L] WDEOLFH QLVX XWYUVyHQH VW
odbite prasadiSURVMHPQH WHALQH SUDVDGL SUL RGELUX SURV
SURVMHPQLK RVWYDUHQLK GQHYQLK SULUDVWD
zahtjevima visokointenzivne svinjogojske proizvodnje temeljene na primjeni hibridnih

svinja visokog genetskog potencijala u pogledu plodnosti i proizvodnosti (Honeyman,

2002.).

2VLP SURL]YRGQLK VYRMVWDYD WLMHNRP LVWUDALYDQ
status prasadi u dojnom razdoblju. Re@ WDWL VX SUH G.RJpsMriuLpoxjefeD EO L FL
]JGUDYVWYHQRJ VWDWXVD SURPDWUDQD MH XpHVWDORV'

VPUWQRVW SUDVDGL GR RGELUD
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Rezultati i rasprava

Tablica 29. Zdravstveni status prasadi i stopa smrtnosti

Svojstvo 6WDWLYV Farma 6WDWL)Y
pokazatelji A B 1QDpDM

Broj prasadi 4,13 3,95 n.s.
oboljele od sd 0,26 0,21
pneumonije, %

vk 2,18 2,56

S 0,06 0,08
Broj _prasadi 5,13 5,24 n.s.
oboljele od sd 0,33 0,21
proljeva, %

vk 3,14 3,24

s 0,06 0,07
Smrtnost 6,71 7,18 n.s.
prasadi u sd 0,22 0,31
dojnom
razdoblju, % vk 2,96 2,67

s 0,08 0,07

JJPHYyX LVSLWLYDQLK VNXSLQD SUDVDG tazlad v ¥ogeiY Uy HQ
VWRSH REROMHQMD RG SQHXPRQLMH L SUROMHYD WH X
vrijednosti ukazuju na visok stupanj biosigurnosnih i higijenskih mjera koje se provode na
IDUPDPD XNOMXpPpHQLP X LVWU D auljérijaMsadi, kaoG 3nirno§§ D MH |
istih, vrlo niska.
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Rezultati i rasprava

SRYH]DQRVW VDGUADMD LPXQRJOREXOLQD

zdravstvenim statusom prasadi

8WYUYyHQH YULMHGQRVWL VDGUAaDMD L NRQFHQWUDFLMH
REMH
SRYH]DQRVW L]PHYyX QDYHGHQLK VYRMVWDYD

Na Sikama 31-42.

*

Vv

C

~

IDUPH WH XWYUyYyHQD SURL]YRGQD VYRMVWYD L ]

SULND]DQ MH RGQRV NRQFHQWUDFLMH L V

XWYUYHQLK %UL[ L 5," PHWRG R®& i xtr&shrRhimYsRGIQrh PrasadiR MV W

tijekom dojnog razdoblja.

Broj odbite prasadi

12

10

1 2 3 4 5 6 7
Redni broj legla

Slika 31. Odnos IgG (Brix) ibroja odbite prasadha farmi A

29

28

27

26

25

24

23

22

21

BRIX, %
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Rezultati i rasprava

Slika 32. Odnos IgG (Brix) broja odbite prasadhia farmi B

Slika33. 2GQRV ,J* %UL[ L WHAQLQH SUDVDGL NRG RGE
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Rezultati i rasprava

Slika34. 2GQRV ,J* %UL[ L WHALQH SUDVDGL NRG RGE

Slika35 2GQRV ,J* %UL[ L GQHYQRJ SULUDVWD SUDVDG|
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Rezultati i rasprava

Slika36. 2GQRV ,J* %UL[ L GQHYQRJ SULUDVWD SUDVDG

Slika37. 2GQRV ,J* %UL[ L VPUWQRVWL SUDVDGL GR R
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Rezultati i rasprava

Slika38 2GQRV ,J* %UL[ L VPUWQRVWL SUDVDGL GR R

Slika 39. Odnos IgG (Brix) i stope oboljenja prasadi od pneumonije na farmi A
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Rezultati i rasprava

Slika 40. Odnos IgG (Brix) i stope oboljenja prasadi od pneumonije na farmi B

Slika 41. Odnos IgG (Brix) i stope oboljenja prasadi od proljeva na farmi A
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Rezultati i rasprava

Slika 42. Odnos IgG(Brix) i stope oboljenja prasadi od proljeva na farmi B

6YH QDYHGHQR XSXuXMH GD SULPMHQD %UL[ UHIUDNWRPF
SRPDJDOR SURL]YRYyDpLPD SRVHELFH X QDMRVMHWOMLY

prasadi.

Ova metodaima prednosti u odnosu na druge metode procjene koncentracije IgG, s
obzirom da je Brix refraktometar jeftin, lako dostupan, manje krhak i manje osjetljiv na
YDULMDFLMH X WHPSHUDWXUL NRORVWUXPD JRGLaQMH
minimalnu oprenX L REXNX 3URFMHQD NRORVWUXPD PRaH VH
QHSRVUHGQR QDNRQ SRURGD pLPH VH SREROM&DYD Y

pravovaljane i pravovremene odluke na temelju rezultata ispitivanja.
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=DNOMXpFL

6. =$./-8y&,

1D WHPHOMX SUR YH\GH QL IS UH/GARPBRRLIKD WHH] XCORMDWMBI WLV
]JDNOMXpFL

5, YULMHGQRVWL XWYUyHQH X QD&HP LVWUDALYDQMX NU
OLWHUDWXUQH SRGDWNHHGIIRVHWG RBLYHEM R QLAH QR R
XpLQDN QD SUH&LYOMDYDQMH SUDVDGL WLMHNRP SUYLK ¢

=DPMHWQD MH XMHGQDpPHQRVW 5," YULMHGQRVWL NRORV
QDNRQ ODNWDFLMH GROD]LXGRNQS®RR /DISpDAMDYL MM LA
XWYUyHQH UD]JOLNH QLVX ELOH VWDWLVWLpPNL ]QDpDMQH

S8WYUVyHQH %UL[ YULMHGQRVWL X NRORVWUXPX NUPDpPpD EI
%UL[D L]QDG XND]XMH QD GREUX NYDOLWHWMHM G RORVW

u istom.

SURVMHPQH %UL[ YULMHGQRVWL XWYUYyHQH DQDOL]JRP X]I
UD]JOLPLWH IDUPH XND]XMX GD MH NRORVWUXP NUPDpD V
RGQRVX QD NRORVWUXP NUPDpD V IDORHVWDWRVWHpPXUIL]
=DPMHWQH VX QH]QDWQR QLA&H %UL[ YULMHGQRVWL X G
XVOLMHGLOR OLQHDUQR SRYHiUDQMH YULMHGQRVWL &WR

UsporedbaRID i Brix PHWRGD RGUHYLY D Q ktiacijy DransgldbMiba G NRQF +
UH]XOWLUDOD MH MDVQLP OLQHDUQLP RGQRVRP L]JPHYX G

1D IDUPL $ NRHILFLMHQW -&i RID @ioBib M HG1] PLOJOL, &mnd L |
IDUPL % XWYUYyHQ MH NRHILF@OMHQW NRUHODFLMH U S

S]JLPDMKXRE]LU YLVRNL NRHILFLMHQW NRUHODFLMH QD Wt
GD %UL[ UHIUDNWRPHWDWIdSWUXERFMHEY DIWOWMRET NRORVWL
WH VH NDR WDNDY PRaH NRULVWLWL X aLURNRM SUDNVL

Koncentracije imunoglobulina G (IgG) u WKRVWUXPX NUPDpPpD PMHUHQH SR
%UL[ UHIUDNWRPHWUD QH UD]JOLNXMX VH RG NRQFHQWUDI
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=DNOMXpFL

1HPD UD]JOLND L]JPHYyX MHGLQNL NUPDpD X NRQFHQWUDFL

kolostruma neposredno nakon prasenja.

TiekRP SURYHGEH LVWUD&ALYDQMD XWYUYyHQD VX SURL]YR(
GRMQRJ UD]JGREOMD WH MH X LVWRP UD]J]GREOMX SURPDYV
1LVX XWVYWDHOHWLPNL JQDpDMQH UD]JOLNH L]PHjgX GYD L

farme u pogledu svih ispitivanih reproduktivnih i proizvodnih svojstava.

2YL UH]XOWDWL SRWYUYyXMX pLQMHQLFX GD VH X YLVRNF
danas koriste hibll L NRML VX YUOR VOLpQL WaRE]JLURP QD QDYHG]

ILVX XWYWIHWOWWMLpNL ]QDpDMQH UD]JOLNH X SRJOHGX EUT
SUDVDGL SUL RGELUX SURVMHpPpQH WHALQH OHJOD NRG R
SULUDVWD L]PHYyX SUDVDGL QD REMH IDUPH

JJPHYX LVSLWLYDQLK VNXSLQMWBWDYVIGhNQLMXD XEMW QK H@QD-
VWRSH REROMHQMD RG SQHXPRQLMH L SUROMHYD WH X
vrijednosti ukazuju na visok stupanj biosigurnosnih i higijenskih mjera koje se provode na

IDUPDPD XNOMXpHQLP XL \GWUDXA IWDRMMH RERGMHQMD SUD

vrlo niski.

.RQFHQWUDFLMD LPXQRJOREXOLQD * ,J* J]QDWQR XWMH|
VYRMVWYD SUDVDGL GR RGELUD

S8WYUYVyHQH YULMHGQRVWL VDGU&ADMD L NRQFRQ MU DMBLMH
REMH IDUPH NDR L XWYUyHQD SURL]YRGQD VYRMVWYD L
SRYH]DQRVW NRQFHQWUDFLMH L VDGUADMD LPXQRJOREX

proizvodnim svojstvima i zdravstvenim statusom prasadi tijekom dojnogbkado

6YH QDYHGHQR XSXuXMH GD SULPMHQD %UL[ UHIUDNWRPFE
SRPDJDOR SURL]YRyDpLPD SRVHELFH X QDMRVMHWOMLY

prasadi.
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=DNOMXpFL

Metoda RGUHYLYDQMD VDGUADMD LPXQRJOIRE&E Qredpdti'y X NRO
odnosu na druge metode procjene koncentracije IgG, s obzirom da je Brix refraktometar
jeftin, lako dostupan, manje krhak i manje osjetljiv ha varijacije u temperaturi kolostruma,
JRGLAQMH GRED L GUXJH pLPEHQ loiNiHobWWH |DKWLMHYD PLQ

SURFMHQD NRORVWUXPD PRaH VH REDYLWL NRG VDPH NU|
SREROMabYD YMHURMDWQRVW GD SURL]JYRyDpL GRQRVH

temelju rezultata ispitivanja.
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8. 634(7$.

&LOM LVWUDALYDQMD ELR MH XWYUGLWL PRJXUQRVW SU
MHGQH RG PHWRGD ]|D PMHUHQMH NRQFHQWUDFLMH LPXQ
QDNRQ XVSRUHGEH V UH]XOWDWLPD GRELYHQLK ODER
kolosWUXPD NUPDpD PHWRGRP UDGGLMBODQ@HPLPXWRIGELXL MI
LPXQRJOREXOLQD * ,J* X VDGUADMX NRORVWUXPD NRG N
utjecaj koncentracije imunoglobulina G (IgG) na zdravstveni status i proizvodna svojstva
prDVDGL GR RGELUD

,VWUDALYDQMH MH SURYHGHQR QD SORWNLQMD L QD]L
farPH X LVWRPQRM +UYDWMODVRRPM IDRMB VH QDOD]H X VXV\
hibridna programa (A i B) koje se bave proizvodnjom i uzgojerasadi za tov do
SURVMHpPQH WMHOHY® N WDHH. QK FRDGbH QX OWL VDW RG SR}
ciklusa uzimanja uzoraka, iz jedne od prednjih sisa uzeto je (izmuzeno rukste)inu
epruvetu ukupno 10 mkolostruma za refraktometrijsku azu. Kolostrum je odmah

nakon uzimanja pohranjen na temperaturi od f& 2VLP QDYHGHQLK X]
kolostruma za refraktometriju, prikupljeno je i ukupno 100 &zar za radijalnu
LPXQRGLIX]LMX 5, SDUDOHOQR V X]RUFLPDrix]D PMHL

refraktometra. Ovi uzorci uzimani su u isto vrijeme na dvije navedene farme od po 50
X]RUDND QD VYDNRM IDUPL WDNRYHU X QDYUDWD RG NLU
6PUJQXWL X]RUFL NR GR2aViAboxarobjskd RhaliZojima Ge uty UYyLYDR
NHPLMVNL VDVWDY NRORVWUXPD L VDGUADM LPXQRJOREX

5,'" YULMHGQRVWL XWYUYyHQH X QD&HP LVWUDALYDQMX NU
literaturne podati QD&H GRELYHQHZWRLMHGQRWMH QLVX LPDOF
XpLQDSIUBALYOMDYDQMH SUDVDGLSWIYMKENRP S il KY G IDNDHD
NRORVWUXPX NUPDpPPHMXYHWDAOH VX VWHWLMHGQRVWL %UL]J
ukazuju na dobru kvalitetu kolostruma i dobavy DGUADM LPXQRJOREXOLQD
SURVMHpQHMHOQRVWL XWYUYyHQH DQDOL]JRP X]J]RUND NRO
UD]J]OLPpLWH IDUPH XND]XMX GD MH NRORVWUXP NUPDDpPD V
RGQRVX QD NRORVWUXP NUPDpPD V IDUPH % QR WH YUL!
Zamjetne VX QH]QDWQR QLAaH %UL[ YULMHGQRVWL X GUXJRN
XVOLMHGLOR OLQHDUQR SRYHUDQMH YULMHGQRVWL aw
8VSRUHGED 5,'" L %UL[ PHWRGD RGUHYLYDQMD VDGUA&DM
rezutrbOD MH MDVQLP OLQHDUQLP RGQRVRNa fah Ay X GREL
NRHILFLMHQW N R U HO RBkaVizthodid RrH3081%p4d@,001, a na farmi B
XWYUyHQ MH NRHILFLMHQW NRUHODFLMH U S

98



6DAHWDN

8]JLPDMXuL X RBdficigntykoMBdNMH QD WHPHOMX SUHGRpPHQRJ |
GD %UL[ UHIUDNWRPHWDU SUXAD SULKYDWOMLYX L SRX]G
WH VH NDR WDNDY PRaH NKobcematieinhunsgladulinR @ RAE) BUDN VL
NRORVWUXPX NUPDpD RadihehUBHIX tefraktBrivelal Ke @iliBuju se od
NRQFHQWUDFLMD XWYUVyHQLUKPOR EIDOMN D LLP| PAH/\W RNGHD® IDQ |
NRQFHQWUDFLML LPXQRJOREXOLQD * ,J* X VDGUA&ADMX N
7LMHNRP SURYHGEH LVWUDALYDQMD XWYUYyHQD VX SURL]
GRMQRJ UD]GREOMD WH MH X LVWRP UD]J]GREOMX SURPDV
I1LVX XWVYWPHOIHVWLPpNL ]QDpDMQH UD]JOLNH LpBPddieX GYD L
farme u pogledu svih ispitivanih reproduktivnih i proizvodnih svojstava. Ovi rezultati
SRWYUYyXMX pLQMHQLFX GD VH X YLVRNR LQWHQ]JLYLUDQT
KLEULGL NRML VX YUOR VOLpPpQLIXVSR XGAYEN BIIDLYVHME IHOONLLK | @
UD]JOLNH X SRJOHGX EURMD RGELWH SUDVDGL SURVMHpPQ
OHJOD NROGIRRGELSDRVMHPQLK RVWYDUHQLK GQHYQLK SU
farme. ,]JPHYX LVSLWLYDQLK VNXSQR®DVSUWDDNIDWGAL RNV X QOB D W
pogledu stope oboljenja od pneumonije i proljeva, te u pogledu stope smrtnosti prasadi.
8WYUVHQH YULMHGQRVWL XND]XMX QD YLVRN VWXSDQM E
SURYRGH QD IDUPDPD XNOBMXMXDLPE DX MMWUDE REDORER O Mt
smrtnost istih, vrlo niska.. RQFHQWUDFLMD LPXQRJOREXOLQD * ,J
]JGUDYVWYHQL VWDWXV L SURL]YRW®WQD YWHYRM Y WIYNDH & QIRWMNG
koncentracije imunoglobulina G u KWRVWUXPX NUPDpD QD REMH IDU
proizvodna svojstva i zdravstveni status prasadi, ukazuju na povezanost koncentracije i
VDGUADMD LPXQRJOREXOLQD * XWYUYHQLK %UL[ L 5," PH
zdravstvenim statusom prasadi tijekom dgjhmzdoblja. 6YH QDYHGHQR XSXUX|
SULPMHQD %UL[ UHIUDNWRPHWULMH X VYLQMRJRMVW
SURL]YRyDpLPD SRVHELFH X QDMRVMHWOMLYLMHP GLMI
OHWRGD RGUHYLYDQMD VDGUADMD LPRPMRJIOCKRE GIUMDE QRX \
odnosu na druge metode procjene koncentracije IgG, s obzirom da je Brix refraktometar
jeftin, lako dostupan, manje krhak i manje osjetljiv ha varijacije u temperaturi kolostruma,
JRGLAQMH GRED L GUXJH pLPEHQdpheiu iVebhiiky DRKOsjdnMMHY D P
NRORVWUXPD PR&H VH REDYLWL NRG VDPH NUPDpH QH
SREROMabDYD YMHURMDWQRVW GD SURL]YRYyDpL GRQRVH
temelju rezultata ispitivanja.

.OMXpQH 4gvihj® Hdplbstrum, imunoglobulin G, Brix refraktometar, radijalna
imunodifuzija
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9. SUMMARY

INFLUENCE OF IMMUNOGLOBULIN G (IgG) ON THE HEALTH STATUS AND
PRODUCTIVE TRAITS OF WEANED PIGLETS

The aim of this study was to evaluate the usefulness of Digital Brix refractometer as one of
the methods for measuring the concentration of immunoglobulin G (IgG) in sows
colostrum after comparing with the results obtained by laboratory testing of colostru
samples with method of radial immunodiffusi@RID). Next step was to determine the
amount of immunoglobulin G (IgG) in sow colostrum 0 hours of the start of farrowing and
the impact of the concentration of immunoglobulin G (IgG) on the health status and
production performance of piglets to the weaning.

The study was conducted on 120 cows and gilts on two commercial reproduction farm in
eastern Croatia (Farm 1 and Farm 2) that are in the system of two different hybrid
programs (A and B) engaged in theguction and breeding of pigs for fattening to the
average body weight of 25 kg. From each sow, during the first hour after the farrowing,
through three cycles of sampling, from one of the front teats were taken (milked by hand)
into a sterile test tube A0 mL of colostrum for Refractometric analysis. Colostrum was
stored immediately after collection at a temperature of & %HVLGHV WKH DERYH
640 samples of colostrum for refractometers there was collected a total of 100 samples for
radial immunodiffusion (RID), in parallel with the samples for measurement using a digital
Brix refractometer. These samples were taken at the same time on the following two farms
of the 50 samples, on each farm also in 3 occasions of sows that have different mimbers
farrowing. Frozen colostrum samples were used for laboratory tests in which was
determined the chemical composition of colostrum and immunoglobulin G (IgG).

RID valuesdetermined in tls study was between 60 and 8Q.gCompared with the
previously ublished data our valuegas lower, but they did not have a negative effect on
the survival of piglets during the first days of life. Brix vaduketerminedn colostrum of
sowswere between 23.6% and 27.7%. Brix valabdove 22% indicata good qualityof
colostrum and high concentration of immunoglobulin G. Average Brix value determined
by analyzing a sample of colostrum for 8 lactation at two different farms indicate that the
sows colostrum on the farm A had a slightly higher value compared with the so
colostrum from farm B, but these value®re not statistically significant. Notable are
slightly lower Brix value in the second and third lactation, followed by a linear increase in
value, which is consistent with previous research. Comparison RIBaxdnethod of
determining the content and concentration of immunoglobulin G resulted in a clear linear
relationship between the calculated results. On farm A correlation coefficient between Brix
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and RID was r = 0.81, p <0.001 and on the farm B the @tioal coefficient was r = 0.75,
p <0.001.

Taking into consideration high correlation coefficient, on the basis of a submitted, we can
conclude that Brix refractometer provides affordable and reliable estimate of IgG
concentration in sow colostrum and asctsut can be used in wide practice. The
concentrations of 1gG isow colostrum measured by using a digital Brix refractometer
does not differ from the concentration determined by conventional methods. There was no
difference between concentrations of Ig® the content of colostrum from different
animals immediately after farrowing. During the research there was determined the
production traits of sows and the piglets during the suckling period and at the same period
there was observed and recorded heal#fius of piglets. There were no statistically
significant differences between two different sows hybrid on the two farms in terms of all
determined reproductive and productive parameters. These results confirm the fact that the
highly intensive pig produin today usg hybrids that are very similar in terms of its
properties. There were no statistically significant differences in the number of piglets, the
average body weight of piglets at the weaning, the average litter weight at weaning and
average dailygain between pigs at both farms. Been groups of piglets there ware
statistically significant differences in rates of illness from pneumonia and diarrhea, and in
terms of mortality rates of piglets. The determined valndgate on the high levedf
biosecurity and hygiene measures implemented on farms involved in the survey, since the
rate of disease as well as the mortality rate was very low. The concentration of IgG
significantly affects the health status and production performance of pigttsweaning.

The determined value of the content and concentration of IgG in the sows colostrum on
both farms and established production traits and health status of piglets, suggest an
association between concentration and content of IgG determinedxogr8rRID method

with production specifications and the health status of piglets during the suckling period.
This indicates that the application of Brix refractometry can be substantially for the
producers, especially in the most sensitive part of theugtmh, and it is the breeding of

the piglets. The method of determined the content of IgG in the sows colostrum has an
advantages over the other methods of assessing the level of IgG, since the Brix
refractometer is inexpensive, readily available, leds@abie and less susceptible to
variations in the temperature of colostrum, season and other factors, and requires minimal
equipment and training. Evaluation of colostrum can be conducted at sows directly after
the farrowing, which can improve the possilyilfor producers for making the valid and
timely decisions based on test results.

Key words: pigs, colostrum, immunoglobulin G, Brix refractometer, radial
immunodiffusion
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