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1. Uvod

Maso je jednou ze zakladnich slozek lidské stravy. V soucasné dobé je spotiebiteli
vyhleddvano maso, které je lehce stravitelné, s nizkym obsahem tuku a cholesterolu, vysokym
obsahem bilkovin a pfiznivym obsahem mastnych kyselin. Zaroven jsou kladeny naroky na
vysoky podil libové svaloviny, coz vedlo ke Slechténi skotu, prasat, ovci, koz a drtibeze, tak
aby tyto pozadavky byly splnény. I maso nutrii svym slozenim odpovida pozadavkim
spotiebitele, je podobné krali¢imu a dribezimu masu, protoZze ma nizky obsah tuku a vysoky
obsah bilkovin. Maso nutrii bylo konzumovano hlavné v zemich ptvodu, tedy v Argentiné a
Uruguayi. V Evropé je jejich maso konzumovano ptedev§im v Némecku, v Polsku, na

Slovensku a u nas.

Chov nutrii nemé na rozdil od ostatnich druhti hospodatskych zvitat dlouhou historii.
V Jizni Americe byly nutrie piivodné loveny pro maso. Domestikace tohoto druhu zacala na
pocatku minulého stoleti v jejich domoving. Do Evropy se nutrie dostaly v prvni poloving 20.
stoleti. Pivodné byl chov nutrii zaméten na produkci kvalitnich kozeSin, pfi¢emz maso bylo
vedlejsim produktem. Do Ceské republiky byly nutrie dovezeny v roce 1925 panem Kinclem.
Velkého rozvoje dosahl chov béhem padesatych let minulého stoleti, ale produkce koZeSin
byla bohuzel nerentabilni a vétSina chovil zanikla v tomto desetileti. K dal§imu prudkému
rozvoji dochéazi v roce 1965, kdy bylo vyprodukovano az 1 000 000 kozek ro¢né, nasledné
doslo k prudkému poklesu cen i poctu chovanych zvitat v roce 1967. Na konci Sedesatych let
tvotila produkce kozek z Ceskoslovenska pfiblizné tretinu celkové produkce. Po roce 1968 se
stavy nutrii vyrazné snizuji a produkce kizi dosahuje trovné 100 000 kust ro¢né. Dalsi
vyrazny rozvoj chovu nutrii probehl béhem sedmdesatych a osmdesatych let. Situace v chovu
nutrii byla negativné ovlivnéna produkci umélych koZeSin. V poloviné devadesatych let
poklesly stavy nutrii na nejniz§i troven, coz vedlo k ohrozeni genofondu. I pfes upravu
Vv legislativeé, ktera umoziuje chovatelim prodej masa nutrii ze dvora, se bohuzel pocetni
stavy nutrii nezvySily a ani produkce masa nedosahuje takovych hodnot jako v minulosti.
V pribehu minulého stoleti byly na naSem uzemi vySlechtény tfi barevné typy. Jedna se 0

¢eskou variantu standardni nutrie, moravskou stéibrnou a piestickou vicebarevnou.

Ve vztahu k masné uzitkovosti jsou dostupné informace o zivé hmotnosti v dobé
porazky, hmotnosti jatecné opracovaného trupu, jate¢né vytéznosti. V piipadé kvality masa

existuji udaje o obsahu bilkovin, tuku, a cholesterolu. Tyto informace pochazeji vétSinou ze



zemi puvodu nutrii a z Evropy, pfevazna ¢ast z nich popisuje rozdily v zévislosti na pohlavi a

jen pomérné malo z nich se vénuje vlivu barevného typu.



2. Genetické zdroje v Ceské republice

V pribéhu historie byl, diky selekci, mutacim nebo genetickému driftu,
zaznamenan enormni narust diverzity u hospodaiskych zvifat. Bylo vyslechténo obrovské
mnozstvi plemen skotu, ovci, koz a prasat s riznymi uzitkovymi vlastnostmi, které byly
postupem cCasu stale zlepSovany az k vySlechténi vykonnych plemen. Tato vykonna
plemena zacala nahrazovat lokalni po celém svété. Tento trend v soucasnosti vede ke
snizovani stavi lokdlnich plemen a spolu s klesajicim poctem aktivnich plemenik danych
plemen mé za nasledek ztratu genetické rozmanitosti (Food and Agriculture Organization of
the United Nations (FAO), 2007b). Vzhledem Kk tomu, Ze genetickd rozmanitost lokalnich
plemen s nizkou produkci by pravdépodobné mohla ptispét budoucim z4jmtm, je dilezité ji
zachovat pro budouci moznosti chovu (Notter et al. 1999; Bruford et al. 2003; Toro a
Caballero, 2005). Genetickd rozmanitost hospodaiskych zvirat je dilezita pro trvale udrzitelné
zem&d¢€lstvi (Maijala et al. 1984). V mnoha regionech svéta jsou genetické zdroje zvifat
nedilnou soucasti biologické rozmanitosti. Odhaduje se, ze témét 2 miliardy lidi vlastni tato
hospodaiska zvirata a spoléha na né jako na soucast svych zivobyti (Anderson, 2003).
Genetickd rozmanitost je potifebna k tomu, aby bylo mozné vyhovét soucasnym potiebam
produkce v raznych prostiedich. Dale je nezbytna k umoznéni trvalého genetického zlepseni a
usnadnéni rychlého ptizpusobeni se ménicim podminkam chovu (Notter et al. 1999). V roce
1980 byla zahijena systematickd dokumentace zivocisnych genetickych zdroji (FAO.,
2007b). V disledku ztraty diverzity byla v roce 1992 ptijata Konvence biologické diverzity
(Convention on Biological Diversity — CBD). Pozdéji v tomtéz roce zahajilo FAO (Food and
Agriculture Organization) program Globalni strategie managementu genetickych zdrojt,
jehoz soucasti je Globalni databanka genetickych zdrojii hospodaiskych zvifat. Do tohoto
programu je zapojena i Cesk4 republika prostiednictvim Nérodniho referenéniho stiediska pro
uchovani genetickych zdroji. Ceska republika je rovnéZ &lenem ERFP (European regional
focal point), coz je regiondlni platforma na podporu zachovéani a udrZzitelného vyuZivani
zivociSnych genetickych zdroji in situ a ex situ a pro usnadnéni provadéni Globalniho
ak¢niho planu pro genetické zdroje zvitat v celé Evropé v ramci FAO (anonym, 2001). V roce
1999 komise genetickych zdroju iniciovala zpracovani zpravy o stavu genetickych zdroji
hospodatskych zvifat. Na zakladé analyzy narodnich zprav byly v roce 2005 formulovany
strategické priority, které byly projedndny na prvni Globélni technické konferenci
V Interlakenu. I pfes veskerou snahu bylo na pocatku 21. stoleti 20% plemen ze 7 600

ohrozeno a 62 plemen bylo na pokraji vyhynuti (Rischkowsky a Pilling, 2007). V roce 2015



byla zpracovana druha zprava o stavu genetickych zdroji v disledku ¢ehoz byl inovovan i

Globalni akéni plan (anonym, 2000).

Pro stanoveni stupné rizika ohrozeni plemene a urovné inbreedingu je dilezité znat
velikost populace zvirat. Skutecna velikost populace nevypovida mnoho o jejim stavu, a proto
se nevyuziva pro hodnoceni (Maijala et al. 1984). Nejbéznéji uvadénou hodnotou je efektivni
velikost populace (Ne), ktera je kliCovym pojmem Vv populacni genetice a spojuje zdanlivé
nesourodé veliCiny, jakymi jsou urovné rovnovazné genetické variability a vazebné
nerovnovahy, zmény ve frekvenci alel, pravdépodobnost fixace nové mutace a dalsi
(Charlesworth, 2009). Dale kvantifikuje ocekavanou distribuci zmén ve frekvenci alel vlivem
genetického driftu (Hui a Burt, 2015), stupen inbreedingu v populaci a riziko ztraty genetické
diverzity (Wright, 1969). Odhad muize byt vyznamné komplikovan vékovou strukturou
populace (Palstra et al. 2009). Pro vypocet efektivni velikosti populace je mozné pouzit
n¢kolik riznych vzorcti. Efektivni velikost populace je vyuzivana pro hodnoceni rizika
ohrozeni populace jednotlivych druhti hospodaiskych zvitat (Duchev et al. 2006). Za
kritickou hodnotu je povazovano Ne < 500 (Lynch a Lande, 1998). U populaci s malym Ne je
vyS$$i mira ztraty genetické rozmanitosti vlivem genetického driftu. Velikost efektivni

populace neni u hospodaiskych zvitat bézn¢ udavanou hodnotou.

Do Narodniho programu genetickych zdroji zvitat jsou v soucasné dobé zahrnuta dvé
plemena skotu, Ctyfi plemena koni, jedno plemeno prasat, dvé plemena ovci, dvé plemena
koz, dvé plemena dribeze, tfi plemena nutrii, sedm plemen kralikti, deset druht ryb (celkem

29 plemen) a jedno plemeno vcel.



2.1 Genetické zdroje nutrii

Nutrie maji na nasem uzemi témért stoletou historii. Jedna se o druh s kombinovanou
uzitkovosti, pfi¢emz ptivodné byl chov zaméfen na produkci kvalitnich kozeSin a maso bylo
vedlejSim produktem. Na konci 20. stoleti se situace na trhu zménila a maso je nyni hlavnim
produktem chovu. Béhem historie byly vysSlechtény tfi barevné typy. Jedna se o ceskou
variantu standardni nutrie, moravskou stfibrnou a ptestickou vicebarevnou nutrii. V roce 1997
byly vSechny tfi barevné typy nutrii, vyslechténé u nas, zarazeny do Narodniho programu
mezi genetické zdroje zvitat Ceské republiky. Prvni informace o poétu zvifat jednotlivych
barevnych typt jsou az z roku 2000, kdy bylo celkem do Narodniho programu zaregistrovano
262 nutrii (117 standardnich, 73 stfibrnych a 72 prestickych). V pribéhu let se stavy nutrii
meénily a v roce 2018 populace citala celkem 284 zvifat (132 standardnich, 94 stfibrnych a 58
ptestickych (anonym, 2000). Také v Polsku jsou nutrie zafazeny mezi genetické zdroje
spole¢né s norky, ¢incilami a liskami (Filistowicz a Martyniuk, 2013). Z barevnych typt jsou
zafazeny nutrie standardni, dominantni ¢erné, bilé nealbinotické, zlaté, sobolové, pastelové a
perlové (Barabasz et al. 2007). Gronlandské nutrie vynikaji vysokou intenzitou rastu, bilé
nealbinotické nutrie maji dobrou plodnost a barevnou vyrovnanost, potomci sobolovych a
standardnich nutrii maji vyrovnanéjsi odstin, néz rodice, zlaté nutrie jsou vétsiho télesného
ramce a maji rovnomérnéjsi zbarveni podsady (Mertin et al. 2005). Beutling a Cholewa
(2010) uvadeji, ze v roce 2008 bylo v Polsku celkem 628 chovnych zvifat (269 standardnich

nutrii a 359 nutrii dalSich barevnych typl).

Standardni nutrie mély pivodné barvu srsti, ktera odpovidala prostfedi, ve kterém se
vyskytovaly. V prubéhu domestikace se kiizenim rizné barevnych jedinct z riiznych oblasti
ustalila charakteristicka barva. Naslednou selekci zvifat odpovidajiciho zbarveni srsti a typu
vznikla nutrie standardni typ Brunelis a typ De Nuri. Typ Brunelis, téZ hnédy nebo
oranzovohnédy mé hnédé pesiky se svétlejSimi prouzky. V okoli usi, na bocich a bfiSe jsou
pesiky syté oranzové. Podsada ma barvu hnédou az bronzovou hnédou. Typ De Nuri, neboli
Sedohnédy, ma méné intenzivni hnédou barvu. Pesiky jsou bronzové s Sedymi vrcholy.
V oblasti usi, na $iji a lopatkach je podsada hnédd s Sedomodrym odstinem. V porovnani
s divokou nutrii maji oba typy vyrazné vyss$i hustotu a barevnou vyrovnanost podsady.
V Ceské republice splynuly oba barevné typy do typu, ktery ma vyrazny kontrast hnédého az
tmaveé hnédého ¢i cerného pesiku na hibeté s vyraznym oranzovym zbarvenim v oblasti o¢i,

usi, na temeni, bocich a bfiSe. Nutrie by méla byt dlouhotrupd, vyborné osvalena s vyraznym



zapesikovanim v oblasti bficha a na vnitini strané stehen. Srst vynikd vyraznou jemnosti a

pruznosti, s vyrovnanym krytim podsady pesikem po celém obvodu téla (Mertin et al. 2005).

Cesty vzniku moravské stiibrné nutrie jsou minimalné dvé€. Prvni cesta vzniku je
zalozena na vysStépeni tmavych jedinct pii Slechténi polského safira, jenz je charakterizovan
tmavou kryci srsti a ofechové bronzovou podsadou. Druhou moznou cestou vzniku je kiizeni
standardni nutrie s perletovou nebo jinymi recesivnimi typy nutrii. O dal$i zkvalitnéni této
stiibrné nutrie se zaslouzili chovatelé z Olomoucka, Prostéjovska a Brna, ktefi b&éhem
sedmdesatych let vytvofili typ nutrie se stiibfit¢ modravou az modroSedou barvou pesiku.
Zpocatku byla plemenitba nahodild, ale v roce 1988 byl vydan Vzornik nutrii, coz vedlo
k pouzivani ¢istokrevné plemenitby (Mertin et al. 2005). Pfi Cistokrevné plemenitbé ziskame
v F1 generaci vzdy stiibrné potomky (Spletseser, 1979). Nutrie jsou dlouhotrupé, neosrsténé
¢asti jsou pigmentované. Tyto nutrie vynikaji bélavym az bilym bfichem, intenzivné
prostiibfenymi boky a tmavym hibetem. Struktura srsti je dobrd s vyraznym az ostrym

ocelovym leskem (Mertin et al. 2005).

Prestické vicebarevné nutrie se poprvé objevily na Specidlni vystavé v Horni Rovni
vroce 1987. Kuznani doSlo o ¢tyfi roky pozdéji, pficemz jméno bylo odvozeno od mista
vzniku. Genotyp tohoto barevného typu neni znam, ale pfi kiiZeni s nutrii standardni se
vyStépuji jedinci pieStické a standardni nutrie v poméru 1:1, coZ naznacuje, Ze¢ jde o
dominantni mutaci. Zékladni barva je bila a pfi ni se vyskytuji pesiky rtizné barvy (Cerna,
hnéda, Zlutd, Seda nebo pastelova) a barva podsady kopiruje barvu pesiku. Charakteristicka je
barevna skvrna na hlavé v okoli usi i o¢i a na hibeté je celistvy thofi pruh. Chovna zvifata

maji hrubsi srst na hibeté, nizkou a fidsi podsadu v podbiisku (Mertin et al. 2005).



3. Masna uzitkovost nutrii

Podobn¢ jako v chovech jinych hospodatskych zvifat, tak i v chovu nutrii je
Vv soucasnosti hlavnim produktem maso. Maso nutrii je velmi dobré kvality s nizkym obsahem
cholesterolu, tuku a vazivovych bilkovin, zaroven je lehce stravitelné (Palanska et al. 1985).
Tento druh masa nebyl doposud docenén, a to i pies témét sto letou historii chovu, coz je
pravdépodobné zplsobeno nedostatkem objektivnich informaci o masné uzitkovosti,
technologickych a kulinaiskych vlastnostech masa (Mertin et al. 2005). Informace o masné

uzitkovosti jsou pouze obecné a jen minimum z nich Se vztahuje k barevnému typu.

S masnou uzitkovosti souvisi ristové schopnosti nutrii. Rist je definovan jako komplex
probihajicich zmén tykajicich se kvantitativniho zvySovani objemu, povrchu téla a
jednotlivych rozméra zvitete (Siler et al. 1980). Rust je ovlivnén zejména plemenem,
pohlavim, vékem, vyzivou a klimatem, ale také dal$imi faktory. Pro dobrou intenzitu rdstu je
nutné znat fyziologické néaroky zvitat na ziviny. Dilezitymi ukazateli riistu jsou pfirtstek,

spotieba krmiva a Ziva hmotnost na konci vykrmu.

Délka vlastniho vykrmu trvé Sest mésicti. Rist nutrii je zpoc¢atku pomaly, V prvnich
dvou tydnech je primérny denni piirustek okolo 10 g. Od tfetiho tydne dosahuje primérny
denni prirtstek hodnot mezi 20 - 30 g. V zavislosti na pohlavi byl primérny denni pfiristek u
samcu vyss§i nez u samic (Faverin et al. 2005; Cabrera et al. 2007). Jiz ve tfech mésicich véku
muiZeme u nutrii pozorovat rozdily v zivé hmotnosti v zavislosti na pohlavi, kdy samci méli o
15,9 % vyss$i Zivou hmotnost (Parkdnyi a Mertina, 1992). Ve studii Cabrery et al. (2007) byla
ziva hmotnost samcil vyssi o 12,9 % az 17,9 % v zavislosti na obsahu bilkovin v krmné smési.
Ve veku Sesti mésict byl rozdil mezi pohlavimi 15,8 %, zatimco ve véku sedmi mésicti byl
rozdil 19,6 % (Tamova et al. (2017). V ptipadé¢ vlivu barevného typu byl pozorovan
intenzivnéjsi rust standardnich nutrii v porovnani s ¢ernymi recesivnimi (Barta et al. 1985) a
standardnich oproti gronlandskymi (Parkdnyi a Mertin, 1992), zatimco ve sledovani
stiibrnych a gronlandskych nebyly zjistény rozdily (Faverin et al.; 2005). Pfi porovnani
standardnich, stiibrnych a pfeStickych nutrii byl v praci Timové et al. (2015) zjistén
intenzivngj$i rst prestickych nutrii. DalS§i ukazatelem je spotfeba krmiva od odstavu do
porazky, ktera byla v rozmezi 38,5 — 44,4 kg s vy$simi hodnotami u samcu (Cabrera et al.
(2007).



S riistem souvisi 1 zZivda hmotnost na konci vykrmu, kterd je dilezitym ukazatelem pro
detailngj$i posouzeni slozeni jate¢ného t€la. U nutrii se setkdvame s pohlavnim dimorfismem,
ktery se projevuje vyraznymi rozdily v télesné hmotnosti samcii a samic. V literatuie se
setkdvame s udaji vztahujicimi se k osmému mésici véku, coZz souvisi s obdobim, kdy se
zvifata pordzela pro ziskdni kozky. Ve v€ku osmi mésici se hmotnost nutrii pohybuje
Vv rozpéti 5620 — 6120 g u samct a 3 729 — 4 920 g u samic (Saadoun a Cabrera, 2019).
V praci Cabrery et al. (2007), Gtogowského a Panase (2009), Januskeviciuse et al. (2015) a
Tamové et al. (2015; 2017) byly mezi pohlavimi pozorovany vyrazné rozdily s vySSimi
hodnotami u samct. Timova et al. (2015) uvadeji rozdily mezi pohlavimi 28 %, ve studii
Faverina et al. (2002) byly rozdily mezi pohlavimi 29 %. Mertin et al. (2003) a Cabrera et al.
(2007) také popisuji rozdily mezi pohlavimi. Byly zjiStény rozdily v pohlavnim dimorfismu i
Vv zavislosti na barevném typu, napiiklad u stfibrnych nutrii byl rozdil mezi samci a samicemi
36 %, zatimco u standardnich a ptestickych 25 %. V zavislosti na barevném typu byla zjiSténa
vyS§8i Ziva hmotnost u gronlandskych nutrii v porovnani se stiibrnymi (Faverin et al. 2002), u
gronlandskych v porovnani se standardnimi (Beutling et al. 2008b) a u pfestickych

V porovnani se standardnimi a stéibrnymi (Tumova et al. 2015).

Dilezitym ukazatelem pro sledovani masné uzitkovosti je hmotnost jatecné
opracovan¢ho trupu. BohuZel pro tento parametr neexistuje u nutrii jednotné definice. Nekteti
autofi uvadéji hmotnost jate¢né opracovaného trupu s hlavou (JanuSkevi¢ius et al. 2015),
néktefi bez hlavy (Mertin et al. 2003; Saadoun et al. 2006; Cabrera et al. 2007; Beutling et al.
2008; Glogowski a Panas, 2009, Tumova et al. 2015 a 2017). Hmotnost jatecné
opracovaného trupu bez hlavy je vrozpéti 1 822 — 3340 g (Saadoun a Cabrera, 2019).
Podobné jako u zivé hmotnosti tak i v ptipadé hmotnosti jate¢né opracovaného trupu byly
zjistény vyssi hodnoty u samct (Mertin et al. 2003; Saadoun et al. 2006; Cabrera et al. 2007;
Beutling et al. 2008b; Tamova et al. 2015 a 2017). V zavislosti na barevném typu dosahovaly
vys$$i hmotnosti jate¢né opracovaného trupu nutrie standardni v porovnani s gronlandskymi
(Beutling et al. 2008b) a prestické a standardni v porovnani se stfibrnymi (Tumova et al.
2015). S hmotnosti jatecné opracovaného trupu souvisi i jate¢na vytéznost, ktera vyjadiuje
podil jatecné opracovaného trupu zzivé hmotnosti. Podobné jako hmotnost jatecné
opracovaného trupu je jateCna vytéznost uvadéna v literatufe s hlavou 1 bez hlavy, nckteti
autofi zapocitavaji i pozivatelné wvnitinosti. Jate¢na vytéznost je u samct nutrii mezi
hodnotami 49,8 — 56,2 % a u samic 48,1 — 55,4 % (Saadoun a Cabrera, 2019). Mertin et al.
(2003), Saadoun et al. (2006), Cabrera et al. (2007), Beutling et al. (2008b) a Tamova et al.



(2015; 2017) nezaznamenali vyrazné rozdily mezi pohlavimi u jate¢né vytéznosti.
V zavislosti na barevném typu byly zji§tény rozdily mezi standardnimi a gronlandskymi
nutriemi (Beutling et al. 2008b), zatimco Tumova et al. (2015) nezjistili rozdily mezi

standardnimi, stiibrnymi a piestickymi nutriemi.

Podily jednotlivych ¢asti jate¢né opracovaného trupu, kterymi jsou zadni cast, hibet a
stehna, jsou stanovany pro detailnéj$i posouzeni masné uzitkovosti. O téchto ukazatelich neni
V literatufe mnoho udajt, jelikoz jsou nutrie prodavany ve formé celych jateCnych trupt. Z
hlediska produkce masa je pro spotiebitele cenné¢jsi zadni Cast, jejiz podil se pohybuje
v rozmezi 41,3 — 43,4 % u samct a 40,1 — 46,1 % u samic. Timova et al. (2015) uvadéji podil
zadni Casti vyS$§i u samic, zatimco V jejich studii z roku 2017 byl podil vy$si u samcu.
V zavislosti na barevném typu nebyly zjiStény vyznamné rozdily mezi standardnimi,
stiibrnymi a piestickymi nutriemi (Timova et al. 2015). Zadni ¢ast se nasledné déli na hibet a
stehna. U podilu stehen se u samct uvadi hodnoty od 21,4 % do 30,5 % a u samic od 22,5 %
do 29,2 %. Ve studii Timové et al. (2015) jsou uvedeny podily stehen vyssi u samic, zatimco
v praci zroku 2017 nebyly zjiStény vyrazné rozdily mezi pohlavimi. V pifipadé vlivu
barevného typu byl zjistén nejvyssi podil stehen u stiibrnych nutrii v porovnani s nutriemi
standardnimi a presStickymi (Ttamova et al. 2015). Podil hibetu je v rozmezi hodnot 11,8 —
19,6 % u samct a 11,0 — 19,3 u samic. Timova et al. (2015; 2017) uvadéji podil hibetu nizsi
u samic. Ve vztahu k barevnému typu uvadeji Tumova et al. (2015) u nutrii standardnich

vyssi hodnoty v porovnani se stiibrnymi a prestickymi.

U né&kterych druhit hospodaiskych zvifat se setkdvame s pojmem pozivatelnych
vnitinosti, které mohou byt souc¢asti jate¢né hodnoty. U nutrii jsou za pozivatelné vnitinosti,
podobné jako u ostatnich druhi hospodarskych zvitat, povazovana jatra, srdce a ledviny.
Hmotnost jater je v rozmezi hodnot 104 — 247 g u samcti 97,0 — 201 g u samic. Barta et al.
(1984) a Faverin et al. (2002) uvadéji vyssi hmotnost jater u samct, naopak Mertin et al.
(2003) u samic. Vlivem barevného typu na hmotnost jater se zabyvali Faverin et al. (2002),
V jejichz studii byla hmotnost vyssi u gronlandskych nutrii v porovnani se stfibrnymi. DalS$im
vyznamnym organem je srdce, jehoz hmotnost je u samct v rozmezi 16,0-16,7 g a u samic
15,8 — 19,2 g. Barta et al. (1984) uvad¢ji vyssi hmotnost srdce u samic, zatimco Mertin et al.
(2003) nezjistili rozdily mezi pohlavimi. O vlivu barevného typu na hmotnost srdce nejsou

zadné informace. V pfipad¢é hmotnosti ledvin jsou v hodnoty v rozmezi 25,8 — 28,6 g u samcu



a u samic 22,7 g. Hmotnost ledvin byla vyssi u samcut (Barta et al. 1984; Mertin et al. 2003).

O vlivu barevného typu na hmotnost ledvin nejsou dostupné zadné informace.

4. Kvalita masa nutrii

Pro spotiebitele je dilezitd kvalita masa, kterd je dana jeho fyzikalnimi vlastnostmi a
chemickym slozenim. Bohuzel o kvalit¢ masa u nutrii neni mnoho informaci a jest¢ mén¢ 0
pusobeni rtiznych vlivi. Dilezitymi fyzikalnimi vlastnostmi masa jsou pH, barva masa a
oxida¢ni stabilita. Hodnota pH udava intenzitu okyseleni svalii v pribéhu postmortalnich
ovliviiuje barvu masa a vaznost (Warris, 2000). Béhem tohoto procesu dochazi ke zméné
glykolytického potencialu masa a s nim souvisejicich oxidativnich metabolickych procesii ve
svalu (Blasco a Ouayoun, 1996). Hodnota pH se u nutrii pohybuje v rozpéti 5,62 — 6,26. Alt et
al. (2006) a Cholewa et al. (2009) nezjistili rozdily mezi pohlavimi, ale ve studii Tdmové et
al. (2017) byla hodnota pH vys§i u samct. O vlivu barevného typu na hodnotu pH nejsou
dostupné zadné informace. Migdat et al. (2015) se zabyvali hodnotou pH ve stehnech a hibetu

u samic nutrii. V jejich studii byla zjisténa nepatrné vyssi hodnota pH ve hibetu.

Dal§im ukazatelem fyzikdlnich vlastnosti masa, ktery rozhoduje o prvnim dojmu je
barva, kterd je ovlivnéna koncentraci hemoglobinu a myoglobinu. Tento ukazatel mize byt
ovlivnén pohlavim, vékem a jejich plemennou piislusnosti (Hernandéz et al. 2004). Barva je
charakterizovana parametry L* (svétlost), a* (Cervenost) a b* (Zlutost). Literatura uvadi
rozpéti hodnot parametru L* 31,72 — 49,00, a* 8,52 — 18,71 a b* 10,07 — 19,13. Ve studii
Cholewy et al. (2009) a Timové et al. (2017) byla svétlost vyssi u samic. V pripadé parametru
a* nebyly ve studii Cholewy (2009) zjistény rozdily mezi pohlavimi, zatimco u b* byly vyssi
hodnoty u samct. V praci Tamové et al. (2017) byly u samic vyssi hodnoty u parametru a* i
b*. Migdat et al. (2015) uvadéji porovnani barvy hibetu a stehen s vyssimi hodnotami

svétlosti u stehen, zatimco Cervenost a Zlutost dosahovala vySsich hodnot ve hibetu.

Chemické slozeni masa mize byt ovlivnéno pohlavim, plemenem, vyZivou nebo ¢asti
jatecného téla. Nejvyznamngjsi slozkou masa jsou z hlediska nutri¢niho a technologického
bilkoviny, které maji Sirokou Skéalu funkci. Jsou soucésti pojivové tkan¢€, aktinu, myosinu,
hemoglobinu, myoglobinu a nékterych enzymu (Steinhauser et al. 2000). Obsah bilkovin
vV mase faremné chovanych a divokych nutrii je od 19,2 % do 25,5 % (Saadoun a Cabrera,
2019). V zavislosti na pohlavi nebyly ve studii Saadouna et al. (2006), Cabrery et al. (2007) a
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Tamové et al. (2015) zjistény vyrazné rozdily v obsahu bilkovin ve stehnech a v pfedni ¢asti.
Problematikou obsahu bilkovin ve vztahu k barevnému typu se vénovali Timova et al.
(2015), ktefti zjistili u tii barevnych typu nutrii (standardni, stfibrné a ptestické) srovnatelné
hodnoty obsahu bilkovin. Podobna situace byla pozorovdna i u nutrii chovanych
Vv extenzivnim produkénim systému (Gtogowski a Panas (2009). DalSim ukazatelem
chemického slozeni je obsah tuku, ktery je predev$im soucésti bunéénych membran. Malé
mnozstvi tuku se rovnéz nachazi ve svalech, a ovlivituje chut’ a kiehkost masa. Celkovy obsah
tuku se méni v zavislosti na pohlavi a véku. U dospélych divokych nutrii se obsah tuku
pohybuje v rozpéti 1,00 — 1,60 % (Tulley et al. 2000), zatimco u faremné chovanych nutrii je
obsah tuku v rozpéti 1,40 — 8,80 % (Saadoun a Cabrera, 2019). V zavislosti na pohlavi byl
obsah tuku ve stehnech a v pfedni ¢asti samic vys§i neZ u samci (Saadoun et al. 2006).
Cabrera et al. (2007) nezjistili vyrazné rozdily v obsah tuku ve stehnech a v piednich ¢astech
mezi pohlavimi. Glogowski a Panas (2009) a Tumova et al. (2015) uvadéji v mase samct
nizsi obsah tuku. V zavislosti na barevném typu nebyly zjistény rozdily mezi standardnimi,
stiibrnymi a piestickymi nutriemi (Ttmova et al. 2015). S obsahem tuku souvisi i obsah
cholesterolu. Cholesterol pomaha télu zpracovavat tuky, je dalezity pii tvorbé bun&cnych
membran, hormont a vitaminu D. U divokych nutrii je obsah cholesterolu u dospélych zvifat
29,0 — 36,0 mg/100g masa, u mladych nutrii je hodnoty vyssi a to 40,0 — 41,0 mg/100g masa
(Tulley et al. 2000). U nutrii krmenych koncentrovanymi krmivy je obsah cholesterolu 64,4 —
72,7 mg/100g masa (Saadoun a Cabrera, 2019). Vlivem pohlavi na obsah cholesterolu se ve
své studii zabyvali Saadoun et al. (2006), ktefi ve stehnech stanovili nepatrné vyssi obsah u
samic, naopak v ptredni ¢asti zjistili jeho vyssi obsah u samct. Cabrera et al. (2007) uvadéji u

samcll a samic vyrovnany obsah cholesterolu.

Podobné jako obsah tuku a bilkovin tak i obsah mastnych kyselin je vyznamnym
ukazatelem kvality masa. Obsah nékterych mastnych kyselin ma negativni vliv na lidské
zdravi, pfedev§im na ¢innost kardiovaskularniho systému. O obsahu mastnych kyselin je
znamo jen velmi malo informaci. U faremné chovanych nutrii ve véku péti, Sesti a osmi
mesici veéku je obsah nasycenych mastnych kyselin (SFA) v mase 33,8 — 42,7 % (Saadoun a
Cabrera, 2019). V zavislosti na pohlavi nejsou vyrazné rozdily v obsahu SFA mezi samci a
samicemi (Tulley et al. 2000; Saadoun et al. 2006; Gtogowski et al. 2010 a Tamova et al.
2015). Také v ptipadé vlivu barevného typu nebyly zjistény rozdily mezi standardnimi,
stfibrnymi a prestickymi nutriemi (Timova et al. 2015). U mono nenasycenych mastnych
kyselin (MUFA) je uveden obsah v rozmezi 27,4 — 43,6 % u samcu a 32,3 — 43,6 % u samic
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(Saadoun a Cabrera, 2019). Tulley et al. (2000) nezjistil u divokych nutrii rozdily mezi
pohlavimi, naopak Saadoun et al. (2006), Gtogowski et al. (2010) a Tamova et al. (2015)
zjistili nepatrné vyssi obsah MUFA u samic. Ve vztahu k barevnému typu nebyly zjistény
rozdily (Tamova et al. 2015). U obsahu polynenasycenych mastnych kyselin (PUFA) se
V literatuie uvadi rozpéti 30,3 — 32,2 % u samct a 25,0 — 30,0 % u samic (Saadoun a Cabrera,
2019). V zavislosti na pohlavi byl nepatrné vyssi obsah PUFA v mase samct (Saadoun et al.
2006; Tumova et al. 2015). Vlivem barevného typu na obsah PUFA se zabyvali Tamova et al.
(2015), ktefi zaznamenali nepatrné vyS$Si obsah u stiibrnych nutrii v porovnani s nutriemi

standardnimi a prestickymi.

Kvalita masa je z hlediska spotiebitele dana i senzorickymi vlastnostmi, které jsou
ovlivnény velikosti a po€tem jednotlivych typti svalovych vldken. Svalova vldkna jsou
seskupena do jednotlivych skupin podle rGznych parametri, zahrnujicich myofibrildrni
proteiny, metabolické enzymy, strukturdlni a kontraktilni vlastnosti (Schiaffino a Reggiani,
2011; Bottinelli a Reggiani, 2000). Morfologické a biochemické charakteristiky jednotlivych
typt svalovych vlaken jsou hlavnimi faktory, které ovliviiuji energeticky metabolismus v
kosternich svalech a postmortalni pfemény svalii na maso (Ryu a Kim, 2005, 2006). Krom¢
toho existuje mnoho faktort, které ptispivaji k variaci typu vlaken, jako je pohlavi (Ozawa et
al. 2000), v€k (Candek-Potokar et al. 1998), plemeno (Ryu et al. 2008) a fyzicka aktivita
(Jurie et al. 1999).

Brooke a Kaiser (1970) definovali metodu klasifikace svalovych vladken zalozenou na
rozdilech v acidické a alkalické stabilité¢ reakce myosin ATPazy, na zédkladé ¢ehoZ dokazali
rozlisit tf1 typy vlaken, (vladken I, ITA a IIB). VIdkna typu I (pomala vldkna) vytvateji energii
pro resyntézu ATP pievazné aerobnim pienosem energie. Maji nizkou hladinu myosin
ATPazy a nizsi glykolytickou kapacitu (Sjostrom a Squire, 1977). Zaroveil obsahuji pomérné
velky pocet mitochondrii, cytochromu a myoglobinu, ktery ovlivituje svétlost masa (Ryu a
Kim, 2006). Krom¢ toho vlakna typu I obsahuji vice kolagenu, ktery ovlivituje kiehkost masa
(Renand et al. 2001), a obsahuji také nizsi mnozstvi glykogenu a glukdzy nez vlakna typu 11B
(Peter et al. 1972, Hintz et al. 1984). Vlakna typu I, zejména typu IIB, maji schopnost rychle
pfenasSet energii pro rychlé a silné svalové akce, obsahuji vice intramuskularniho tuku, ktery
ma vliv na ki‘chkost masa (Bottinelli et al. 1994, Stienen etal. 1996). Vlakna typu IIA jsou
prechodna (Bottinelli et al. 1994, Stienen et al. 1996). V mase nutrii jsou dominantné

zastoupena svalova vlakna typu IIB s podilem 72,9 — 93,7 %, naopak minoritni podil byl u
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typu A s hodnotami 0,4 — 13,5 % (Tumova et al. 2015; 2016). Ve studii Tamové et al.
(2015) bylo u samct vice svalovych vlaken typu I, zatimco typ IIA a IIB pievazoval u samic.
Pti klasifikaci svalovych vlaken standardnich, stiibrnych a piestickych nutrii bylo zjisténo, ze
svalova vlakna typu I pfevazuji u standardnich nutrii, typ IIA u pfestickych nutrii a typ 1IB u

stiibrnych (Tamova et al. 2015; 2016).
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5 Hypotéza

V dostupné literatute je malo udaji o stavech a masné uzitkovosti genetickych zdroji
nutrii a pro vyuziti zvifat pro produkci je nezbytné znat bézné parametry. Z hlediska masné
uzitkovosti jsou naznaky rozdili mezi pohlavimi a barevnymi typy v uZzitkovosti a slozeni
jatecného téla. Predpokladame, ze ziskdnim udaji o vykrmnosti, jate¢né hodnoté a kvalité
masa, bude mozné zjistit rozdily mezi jednotlivymi barevnymi typy v masné uzitkovosti a

posoudit jejich dalsi vyuziti v chovu a produkci masa.

6 Cil prace

Cilem prace je posouzeni stavii chovnych nutrii v genetickych zdrojich a stavu rizika
jejich ohroZeni. Zhodnoceni rozdilu v rustu, jatecné hodnoté a kvalit€é masa samci a samic
nutrii, dale rozdilu ve vykrmnosti, jatecné hodnoté a kvalit¢ masa v definovanych
podminkach u samct a samic ST, MS a PV. Posouzeni kvality masa samci a samic nutrii v

zévislosti na délce vykrmu.
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7 Vlastni metodika prace

Prace se sklada ze dvou c¢asti. V prvni ¢asti byly vyhodnoceny stavy nutrii od roku 2006
do roku 2015 na zakladé idajti Plemenné knihy nutrii vedené u Ceského svazu chovateli a
pozdéji ve Vyzkumném tustavu Zivoc¢isné vyroby v.v.i.. Pro posouzeni rizika ohrozeni byla

spocitana velikost efektivni populace podle vzorce:
Ne =4 * (Nf*Nm) / (Nf + Nm),
Nf je pocet samic a Nm pocet samctl.

Ve druhé ¢asti disertaéni prace byly realizovany tfi pokusy zaméfené na masnou
uzitkovost. Vykrmové pokusy probéhly na pracoviiti Ustiedniho kontrolniho a zkusebniho
ustavu zemédé€lského v Havlickoveé Brodé€. VSechny tii pokusy byly schvaleny Etickou komisi
Ceské zemédélské univerzity a Ustiedni komisi pro dobré Zivotni podminky zvifat na
Ministerstvu zemé&délstvi Ceské republiky (MZe). Nutrie byly ustajeny v boxech s betonovou
a roStovou podlahou, na jednu nutrii pfipadalo 10 000 cm?, coz je vsouladu s pozadavky
vyhlasky MZe 208/2004 Sb. Jednotlivé boxy byly vybaveny kolikovymi napajeckami,
umoziujici nepietrzity piistup k vodé. Ve vSech pokusech byla pouzita stejna krmna smes,
ktera je chranéna uzitnym vzorem UV 24096. Byl nastaven 12-ti hodinovy svételny rezim a
vné&jsi podminky spliovaly potieby nutrii (teplota: 14-16 °C; relativni vlhkost: 55 — 60 %). Na
konci vykrmu byla z kazdé skupiny vybrana zvifata s primérnou hmotnosti. Pfed porazkou
byla zvitata 12 h la¢néna. Vyla¢néné nutrie byly omraceny elektrickym proudem a nasledné

vykrveny na experimentalnich jatkach Vyzkumného ustavu zZivo¢isné vyroby v.v.i..

Jate¢ny rozbor byl proveden u vSech porazenych zvitat podle metodiky uvedené v praci
Tumové et al. (2015). Po porazce byla z trupu stazena ktize, zaroven byla oddélena hlava a
distalni casti koncetin. Z trupu byly nasledn¢ vyjmuty genitalie, mocovy méchyt, travici
soustava, plice, srdce, jatra, ledviny a ledvinovy tuk, pficemz u ledvin, jater, srdce plic a
ledvinového tuku byla zaznamenana hmotnost. Hmotnost jate¢né opracovaného trupu byla
stanovena 15 — 30 minut po porazce. Jatecna vytéznost byla vypocitana z hmotnosti jatecného
trupu délené¢ho Zivou hmotnosti nasobenou 100. Z trupu byla nasledné oddélena zadni ¢ast
mezi poslednim hrudnim a prvnim bedernim obratlem. Dale byla zadni ¢ast rozdélena na
stchna a hibet mezi 6. a 7. bedernim obratlem. Ob¢& dvé ziskané partie byly nasledné

vykostény. Kazda ¢ast byla zvazena pro vypocet procentualniho podilu. Podil ledvinového
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tuku a pomér maso/kost byl spocitan podle Blasca a Ouayouna (1996). Pti vypoctu poméru

maso/kost jsme vychazeli z hmotnosti masa a kosti ze zadni koncetiny.

Stanoveni hodnoty pH probéhlo 24 hodin post-morten pomoci pH metru Jenway
(Jenway, Essex, England) se sklenénou vpichovou jehlou, ktera byla zavedena 1 cm hluboko
do levého stehenniho svalu (Biceps femoris - BF). Barva masa byla métena 24 hodin po
pordzce na fezu BF spektrofotometrem Minoltou SpectraMagic TM NX (Konica Minolta
Sensing, Inc., Osaka, Japan) snaslednym vyhodnocenim podle systému CIELab (1976).
Barva masa je vyjadiena svétlosti (L*), Cervenosti (a*) a zlutosti (b*) masa. Chemicka
analyza masa byla provedena ve stehennim svalu podle procedury AOAC (2005). Vzorky pro
analyzu byly uloZeny v plastovych saccich pii -20 °C az do chemického rozboru. Susina byla
stanovena v horkovzdusné susarné pii 105 °C (procedura 934.01). Obsah tuku byl ziskan po
extrakci v petroleji v piistroji Soxtec 1043 (FOSS Tecator AB, Hogands, Sweden; procedura
920.39). Obsah bilkovin byl stanoven pomoci analyzatoru Kjeltec Auto 1030 (procedura
954.01). Pro zjisténi obsahu hydroxyprolinu byla vyuzita kysela hydrolyza podle metody
Diemara (1963). Energeticka hodnota masa byla vypoc€itana na zakladé obsahu tuku a

bilkovin podle vzorce:
Energeticka hodnota (MJ/kg) = ((16,74 * obsah bilkovin) + (37,66 * obsah tuku)) / 1000

Charakteristika svalovych vlaken byla stanovena ve stehennim svalu BF. Dva vzorky o
velikosti 1 cm? byly odebrany z BF bezprostiedn& po pordZce a nasledné zmraZeny ve 2-
metylbutanu s tekutym dusikem (-156 °C). Z kazdého vzorku byly ziskany sériové prifezy
(12 pm) za pomoci kryostatu Leica CM 1850 (Leica Microsystems Nussloch GmbH,
Nussloch, Germany) pii — 20 °C. Jednotlivé fezy byly obarveny myofibrilarni ATP-azou po
pfedinkubacich v alkalickém pufru podle metody Brooke a Kaisera (1970). V kazdém fezu
byly podle nomenklatury Ashmora a Doerra (1971) stanoveny tii typy svalovych vlaken
klasifikovanych jako typ I (Cervena, pomalu oxidujici), typ IIA (Cervend, rychle oxido-
glykolitickd) a typ IIB (bila, rychle glykolyticka). Pomoci softwaru NIS Elements AR 3.1
(Nikon, Tokyo, Japan) byl zjistén podil jednotlivych svalovych vlaken a jejich plocha fezu.

Vzorky krve pro stanoveni biochemickych ukazateld (celkovy protein, albumin,
mocovina, cholesterol, triacylglycerol, neesterifikované mastné kyseliny a glukoza) a
hematologie (pocet erytrocytii, pocet leukocyt, hematokrit, stfedni objem erytrocytu a

hemoglobin) byly ziskany pfi porazce od 36 nutrii. Vzorky pro biochemickou analyzu byly
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odebrany do zkumavek bez antikoagulac¢niho ¢inidla. Takto ziskané vzorky byly uchovany po
dobu 24 hodin pfi teploté 4 ° C. Po nasledné centrifugaci (1000 g po dobu 10 minut) bylo
ziskané sérum uchovano pii teploté — 70 ° C az do analyzy. Biochemické sérové ukazatele
byly stanoveny fotometricky ve spektrofotometru Libra S 22 (Biochrom Ltd., UK) za pouziti
standardnich komerc¢nich sestav (Randox Laboratories Ltd., Crumlin, UK). Vzorky pro
detekci hematologickych vlastnosti byly odebrany do zkumavek obsahujicich draselnou sl
kyseliny etylendiamin tetraoctové (K2 EDTA). Pro stanoveni hematologie byl pouzit
automaticky hematologicky analyzator Coulter Model ZF (Coulter Electronics Ltd., England).
Pocet leukocyti byl stanoven pomoci Peppenheimovy metody. Stfedni objem erytrocytu

(MCV) byl vypocitan pomoci vzorcu:
MCV= hematokrit/pocet erytrocytii

7.1.1 Pokusé¢. 1

Cilem pokusu bylo zhodnoceni rozdili mezi samci a samicemi u ristovych schopnosti,
biochemickych ukazatelti krve, hematologie, jate¢né hodnoty a kvality masa standardnich
nutrii. Pokus zacal u nutrii ve véku dvou mésicti, které byly ziskany ze tfi chovi, a skoncil
Vv osmém mésici véku porazkou zvifat. Ve vykrmové ¢asti pokusu bylo sledovano celkem 136
nutrii, které byly vazeny v mési¢nim intervalu. Krmeni a voda byly zvifatim dostupné
v neomezeném mnozstvi. Na konci vykrmu bylo k dalsimu vyhodnoceni biochemickych
ukazateld krve, hematologie, jate¢né hodnoty a kvality masa vybrano 36 nutrii (18 samic a 18
samct) s prumérnou hmotnosti. Byly odebrany vzorky krve pro stanoveni biochemickych
ukazatelii (celkové bilkoviny, albumin, mocovina, cholesterol, triacylglycerol,
neesterifikované mastné kyseliny a glukdza) a hematologie (pocet erytrocytli a leukocytt,
hemohlobin a hematocryt. Jateény rozbor byl proveden 24 hodin po porazce a nasledné byly
dopocitany podily jednotlivych casti jatecné opracovaného trupu. Z kvality masa byly
vyhodnoceny fyzikalni vlastnosti (barva, pH, sila stfihu), chemické slozeni (obsah bilkovin,
tukd, cholesterolu a hydroxyprolinu) & poméru a prifezu bilych a ¢ervenych svalovych vlaken
v BF. Ziskana data byla analyzovana programem SAS (Statistical Analysis System, verze 9.
4., 2009). Kazdé zviie bylo pouzito jako pokusna jednotka. Statisticky vyznamné rozdily (P <
0,05) byly oznaceny riznymi hornimi indexy. Vysledky prvniho pokusy byly vyhodnoceny
dvoufaktorovou ANOVOU, zahrnujici interakci barevného typu a pohlavi.
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7.1.2 Pokus¢. 2

Druhy pokus byl zaméfen na zhodnoceni rdstovych schopnosti, biochemickych
ukazateli krve a jatecné hodnoty moravské stiibrné nutrie, prestické vicebarevné nutrie a
standardni nutrie obou pohlavi. Pokus zac¢al u nutrii ve véku dvou mésicti a skon¢i v osmém
mésici ve€ku porazkou. Na zacatku vykrmu bylo 120 mladych nutrii rozdéleno do 6 skupin
podle barevného typu a pohlavi. Zvifata byla vazena v mési¢nim intervalu. Krmivo a voda
byly dostupné ad libitum, pti¢emz kazdodenni spotfeba krmiva byla zaznamenavana. V osmi
meésicich véku, bylo z kazdé skupiny vybrano 6 zvifat s primérnou hmotnosti, u kterych byla
vV dobé porazky odebrana krev pro stanoveni biochemickych ukazateli (celkové bilkoviny,
albumin, mocovina, cholesterol, triacylglycerol, neesterifikované mastné kyseliny a glukédza),
nasledné byl proveden jate¢ny rozbor a byly zvazeny organy. Ziskana data byla analyzovana
programem SAS (Statistical Analysis System, verze 9. 4., 2009). Kazdé zvife bylo pouzito
jako pokusna jednotka. Statisticky vyznamné rozdily (P < 0,05) byly oznaceny riznymi
hornimi indexy. V piipadé druhého pokusu byla data tykajici se ristu a konverze krmiva
vyhodnocena jednofaktorovou analyzou rozptylu a rozdily mezi skupinami byly testovany
Tukeyovym testem. Vysledky ostatnich méfeni byly analyzovany dvoufaktorovou ANOVOU

s v&kem a pohlavim jako hlavnimi faktory.

7.1.3 Pokusé¢. 3

Tieti pokus se orientoval na zmény v kvalit¢ masa v zavislosti na veéku pfi pouziti
krmné smési, ktera umoznuje zkraceni doby vykrmu z osmi na Sest mésicu. V pokuse byly
sledovany standardni nutrie (samice a samci) od odstavu do porazky, ktera byla v 6., 7. a 8.
mésici véku. Celkem 90 nutrii bylo rozdéleno do 6 skupin podle pohlavi a barevného typu (2
x 3 x 15). Zvifata byla vazena v m&si¢nim intervalu. Krmivo a voda byly dostupné ad libitum,
pficemz kazdodenni spotieba krmiva byla zaznamenavéana. 1 zde jsme se zaméfili na
zhodnoceni ristu, jateCny rozbor, fyzikalni vlastnosti, chemické sloZzeni a svalova vlakna.
Ziskana data byla analyzovana programem SAS (Statistical Analysis System, verze 9. 4.,
2009). Kazdé zvite bylo pouzito jako pokusna jednotka. Statisticky vyznamné rozdily (P <
0,05) byly oznaceny rtiznymi hornimi indexy. U tfetiho pokusu byly rozdily vyhodnoceny
dvoufaktorovou ANOVOU, pii¢emz pohlavi a vliv vyzivy byly hlavnimi faktory.
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THE ANALYSIS OF CZECH GENETIC RESOURCES OF

NUTRIAS (MYOCASTOR COYPUS)

T. Némeéek, E. Tamova

Czech University af Life Sciences Prague, Faculty af Agrobiology, Food and Natural
Re.mu.rjf:e:, Department of Animal Husbandry, Prague, Czech Republic

The zim of this study is to evaloste the effactive population size and fertlity in the Czech Genetic Besources of nutrias dur-
ing the last ten years. This stody mchades three Czech colour tvpes of nutrizs: Czech Type of Standard (ST, Moravian Silver
{0I5), and Prestice Multicolonr (PA). The effective population size of ST shows that this colour type 1s endangered while BIS
and P are crincal The sverage mumber of prepnancy was the highest (P < 00004) in 5T (1.7 pregnancy) snd the lowest in
EFM (1.3 pregpancy). 5T and W5 mamias had the significanthy bizgest litter size (P < 0.004). For the number of kits bom per
female in a vesr (F <2 00001 the significanily lowest vahue was in FA (5.1 kits). For weaned kits the highest value (P < 0,004}
was in 5T (4.8 kits). The results showed that the populstion size of BIS and PA is low and thers is 8 sk of biodiversity loss in

these coloar types.

nuiria, colour tvpe, effeciive population size, fertlity

BE OE GRUJYTER
CFTTH

INTRODUCTION

Genetic diversity provides the raw material for
breed mprovement and for the adaptation of livestock
populations to changing environments and changing
demandz (A jmone-Marzan etal, 2010;Felius
etal  2014). Dunng the history the mann evoletionary
forces incheded mutation, selective breeding, adapta-
fion, 1selation, and genetic drift. These factors have
created an enormouns diversity of local populations.
In the last centunas, these efforts have culminated 1
the formation of mamy well defined breeds used for a
variety of purposes with differing level of performance.
The result was that the hghly productive genotvpes
have replaced the local population across the world.
These changes have led to growing concerns about the
loss of rodiversity (Foeod and Agniculture Orgamzation
of the United Wations, FA O 2007a). As the zenetic
diversity of low-production breeds 15 lhikely to con-
tribute fo current or future traits of interest, they are

dini= 102478 /sab-2015-0014
Bacaived for poblication on-Tamuery 11, 2007
Accepted for publication on Ooiobar 1, 20017

considersd essential for mammtaining future breedmg
ophions (Bruford etal, 2003; Toro et al, 2009).
Aepcording to the FAQ, 20% of the ca. 7600 breeds
belonging to 19 mammalian species and 17 avian spe-
c1es are at rizk, and 62 breeds became axtimet withim
the first & years of the century (FA O, 2007kb).
Nutrias come from South America, where they are
used for the production of meat and fur. In the twenties
of the 20® century nutrias were imported to Furope.
Nutrias were ongmally bred to produce high-guality
fur and meat was a by-product. However, the mar-
ket situation has changed and meat 15 now the main
product. In the Czech Eepublic, during the 90-year
history of breeding, three colour types were created:
Crzech Type of Standard (5T), Moravian Silver (MS),
and Prestice Multicolour (PM), and have been con-
sidared as Genetic Besources since 1997, In Poland
nutnas are included 1 the Genetic Eesources, too
(Filistowicz, Martvniuk, 2013). There are
seven colour types (Standard, Black Dominant nu-

" Sqgpported by the Internal Grant Agency of the Facalty of Agrobiology, Food and Matural Resoarces, Czech University of Life Sciencas

Prague, Project Mo, SW16-33-21320.

SCIENTIA AGRICULTURAE BOHEMICA, 4%, 2018 (2): 93-97 93



tria, White Non-albine, Amber Gold, Sable, Pastel,
Paarl) includad into the Polish Genstic Resources
(Barabasz etal, 2007).

Effective management of farm animal Genetic
Eesources requires comprehensive knowledge of the
breeds" characteristics, including data on the structure
of populations and population size. Effective popu-
lation size 15 a factor which reflects the increase of
natural and expermmental populaticns (Duche v et al,,
2006). Effective population size determines the level
of random changes in allele frequencies (Wright,
1931). According to Meuwizsen (2009) 1t 15 very
difficult to determime the minimal sffective population
s1ze to maintam viable populations. There are mamy
different studies, most of which agree that 50-100 1=
the optimum size (Meuwissen, Weoolliams,
1994, Data on nutrias population size are limited.

Beutling, Cheolewa (2010} published the
number of nutria females of seven colour types in
Polish Genetic Resources within 20002008, In 2000,
1623 nutrias were registered. The smallest popula-
tions were m 2000 in four colour types (Pearl, Sable,
Gold, and Pastel). The largest population size was in
the year 2001 (1728 females). In 2008, there were
269 females of Standard, 187 famales of Grinland,
amd 172 females of other colour tvpes (22 Paarl,
57 Black, 39 Pastel, and 54 Gold nutrias). The first data
of nutrias Genetic Besources n the Czech Eepublic
were published by Kaplanowa et al. (2012) who
stated that in 2000, there were only 262 animals in
the programme, which included 117 Czech Type of
Standard nutrias (3T}, 73 Moravian Silver (MS) ma-
trias, and 72 Prestice Multicolour (PR} nutrias. Their
results also indicated that P motrias had the highest
level of genetic diversity, whale 5T have already been
suffering from the lack of heterozygosity and showed
the highest level of inbreedmg of these three studied
colour forms. Since that time, the data on the Czach
Genetic Besources of nutrias has not been publizhed.

Fertility 15 an mmpeortant factor in breedmg and 1=
the main critennon for new farm animals selection.
There 15 limited information about fertility in mutrias.
MNutrias uswally have two litters per year and 4—& ani-
mals i the htter (Mertin etal | 2005). In the study
of Mertin et al. (20023} the number of animals in
the first kindling was 3.8-5.3 and in the following
kmndling it increased from 4.4 to 4.8 ammmals. Another
study with Gronland, Standard, Silver mwirias and
crossbreds of Gold male and Standard female reported
litter size of 3.3-5 .6 animals 1n the first kindling. The
authors also determined the effect of colowr type on
litter size; the biggest litter size was m the Grinland
nuirias and Silver nutrias had the lowest average hitter
size (3.9 anmimals) (Mertin ot al | 2002b]).

The aim of this study is te evaluate the effective
population size and fertility in the Czech Genetic
Eesources of nutrias duning the last 10 years.
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MATERTAL AND METHODS

Mlaterial description, population size, and effective
population size

The data for the study on the population size and
reproduction of three colour fypes of outrias were
obtained from the Central Herd Book of mmfria kept
by the Czech Association of Breeders and from the
MNational Registry administrated by the Institute of
Animazl Science, Prague. The Czech Genstic Fesources
of nutrias mclude three colour types — 5T, MS, and
PM. 5T nutria has a long body. This colour tvpe 15
charactarnistic by black or brown down, orange guard
harr with black top and black guide hair on the back.
Omn the flanks and belly there 15 crange guard hair and
guide hair with black top. The back is darker than the
belly. The down 15 dense. MS nutnas have a long body,
teo. This genotype has silvery-bluish or bluish-grey
colour of guard hair with pigmented hairless parts.
Omn the back the half to two thirds of guard hair 1s
mtensively silvered with black top. Other guard hair
1z black. Om the flanks almost 100% of guard hair 1s
silvered with black top and on the belly the guard hanr
15 white without black top. The down 15 short. The last
nuina colour type mn the Genetic Kesources 15 PM. It
shows typically white colour of guard hamr wath black,
brown, grev or vellow guard hair and colowr of down
the same as that of puard hair. These nutrias have short
and sparse undercoat and low density of guard hairs
on the belly (Chodova etal., 2014).

The data evaluating the population size and the
effactive population size (N_) were obtained from the
wears 2006-2015. In total 3279 litters of three colour
types were mmcluded in the study of population size.
Effective population :ize was evaluated on a mumber
of nutrias 1in each breed according to the formmla of
Wright (1931):

N =4(N_ =NWN +N
whove: }'r " ;

N.’ = l;umher of males
i".}= mumber of females

Fertility

In this part of the study, reproduction was evalu-
ated on the basis of the number of hitters, litter size,
number of bomm kits per female, number of weanad
kitz, and mumber of weaned kits per female. In total
3279 litters, 15 300 born nutrias, and 14 114 weanad
animals were chserved.

The data on reproduction were processed by the
SAS software (Statistic Analys=is Software, version
9.1.3., 2003} by one-way ANOVA using the GLM
procedure. The significance of differences betwesan
the colour types was tested by the Scheffe’s test on
the lavel of significance P = 0.03.
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Takla 1. Nutrnizs population size (P5) and number of breedars (INB) iz the Czech Eepublic

Colour type
e ST M5 P
P5 124 71 61
2006 females | males ws | 19 61 | w 5o | 1
KB 8 4 2
P5 120 71 &5
2007 females | males me [ e 6 | W s+ | 9
NB 8 4 2
P5 120 74 &9
2008 females | males e [ m 2 | n s | 13
NB 7 4 2
Ps 132 67 38
2009 females | males we | 13 ¢« | 13 2 | 6
NB 7 + 2
Ps 134 79 78
2010 females | males nm | m 2 | 15 60 | 18
NB 9 5 -
Ps 140 73 84
3011 females | males 123 | 26 e | 14 T
NB 9 5 -
P5 o8 55 71
2012 females | males 0 | 18 # | mn 55 | 16
NB 7 4 <
Ps 85 40 76
2013 females | males I EEE 3 | 7 59 | 1
NB 7 4 -
Ps o7 43 48
014 females | males N EEE 7 [ s 3 [ 1o
NB 8 6 3
Ps 107 42 65
2015 females | males 5 | 12 s [ 7 I
KB 8 6 <

F3 = Population, NB = Numbar of breeders, 5T = Czech Type of Standard, M5 = Moravien Silver, PM = Prestics Multicolour

RESULTS

This study presents the first detailed report on the
situation in the pepulation of Czech Genetic Resources
of nutria. Information about the population size amd
number of breeders of each colour tyvpe 13 given 1n
Table 1. The highest nuirias population size 1n the
Czech Genetic Eesources was registered i 2006 wath
256 animals and the lowest 1w 2014 with 189 motnas.
From all colour types, the largest population 15 1n
S3T. For this colour type, the highest population size
was in 2011 and the lowest in 2013, Since this vear,
the population of this colour type has been shghtly
mereasing. In M5 the highest population size was

SCIEMTIA AGRICULTURAE BOHEMICA, 4, 2018 (2): 93-97
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m 2010 and the lowest m 2013, Similar trends weare
found i PM with the highest momber of nutrias in
2011 and the lowest in 2014, The number of animals
m populations decreaszed from 2006 to 2015 by about
13.7% in 5T, 40.8% in M5, and 8.2% in PM.

Effactrve population size is an important parameter
for evaluating a population. It has a direct relationship
with the rate of inbreeding and the amount of gensetic
wvariation. Table 2 zrves data on effective population size
and the level of population threat. Effective population
sizes of the three colour types have copied the data of
population sizes, with the highest effactive population
size of 5T and PM in 2011, In M5, the highest value
was reached in 2010,
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Tabls 2. Fffactivae population siza

Calour type

Year

5T M5 Pl
006 4.4 44 3461
wa7 548 44 304
008 e 402 423
00w T6.0 419 2
X1n T3.6 43 6 554
il B30 433 G100
Mz 588 153 406
013 404 131 528
014 §1.1 mT 118
013 426 233 o
0062015 (mean) 54 8 M7 411
Clazsification of EAAP endamzered critical crifical

5T = Czach Typs of Stazmdard, ME = Moravian Eilver, PM = Prestics Multicolour
Tabla 3. Easults of fartility of ST, MS and PM naotrias
Colour type o
Parameter BMSE Sigmificance
5T M5 BM

Average pumber of pregoancy 17= 1.6 13k 0542 0004
Litter size 5.1 510 gk 1686 o4
Mumber of born kits per female per year B4 T3e 5.1k 2640 = 0001
Mumber of weaned kits 4.8 4.6 3k 1654 ouog
umber of weaned kits per female per year T4 LX) 4.8 2485 = 0001

5T = Crach Typs of Stamdard, M5 = Moravian Silver, PM = Prestics Multicolour, EMSE = root meaz square error

=P 0.03

Table 3 presents fertility paramsters. The nombar
of kindling ranged from 1.3 to 1.7 litters per female. In
our study, this charactenstic was affected by genotype.
The sigmificantly highest number of kindling was in 5T
and the lowest in PM, whereas MS did not differ from
both colour types in this parameter. In our study the
litter size was affected by colour type and the highest
value was mn 3T. A sigmificant effect of colour type was
also observed in the mumber of weaned kits in hitter.
These parameters were lower 1n PM. If we compare
the results of weaned kits in litter and the number of
weaned kits per female m a vear, it 15 clear that MS
nutrias had higher mortality of kits dunng weaning
perted from kindling to weaming.

DISCUSSION

Fesults of the population size show that compared
withdataof Kaplanova etal {2012) from year 2000,
the 5T matrias population had increased unhil 2011 and
then decreased to 107 animalz m 2015, Comparad to

96

23

Polizh Genetic Beazourcez (Beutling, Cholewa,
20107, the population of the Czech 3T 15 only 25%.
The population size of M5 and PM nutrias was lower
i the current study than in the studyef Kaplanova
et al. (2012). Data on the outnas effective population
size cannot be compared with those from lhiterature
bacanze i the literature this nformation about nutrias
15 missing. According to the European Association
for Amimal Produchon (EAAF) the population size
mdicates that the population of 5T 1s endangered and
M5 and PM populations are crifical. Based on the re-
sults thers 15 a risk of biodiversity loss, detenioration
of vitality and reproductive charactenstics m several
generations 1n the populations of M3 and PM. We
assume that the Czech Genetic Resources of mutnas
need more effective support to increase the population
size. Low effective population size could affect the
mbresding mcrease and fixation of delsterious mu-
tations. If there 13 no increase of the population size
of nmutria in the Czach Genetic Resources, there 1z a
risk of lesing the umque charactenistics obfamed over
vears. Ohur results on fertility are worse in comparisen

SCIENTIA AGRICULTURAE BOHEMICA, 49, 2018 (2): 93-97



with literature. Mertin et al. (2005) presented two
kindling per female in one year. On the other hand,
there 15 no data in literature about the effect of colour
type on the number of pregnancy. In agreement with
Mertin etal (2002b), hitter size was affected by the
colour type of mutrias. Litter size corresponds with
the number of bomm kits per female and weaned kits
in a vear. These results of weaned kits in lifter and the
number of weaned kits per female in a year are not
comparable with liferature because of the lack of data.

CONCLUSION

This study shows the first data on nutnas in the
Czach Genetic Resources. The population size of each
colour type decreased dunng the evaluated period. All
fertility characterizstics were sigmificantly affected by
the colour type.
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Abstract: Sex differences in growth, blood indicators, carcass values and meat guality in nutrias were evaluated. In
the fattening experiment, 136 nutrias of both sexes (1 : 1 ratio} were fattened until 8 months of age. At the end of the
experiment, 18 males and 18 females with average weights were selected for the determination of biochemical indi-
cators, carcass value and meat quality. The growth of males was significantly higher than in females; the differences
were 12% at three months of age and increased to 24% at eight months of age. The effect of sex on the biochemical
indicators of blood was observed in total protein (P = 0,029), albumin ( = 0.012), urea (P = 0.019) and cholesterol
(P = 0.026), with higher values in males. In the case of haematology examination, the significantly higher values in
males were in the number of erythrocytes (5.10 = 10"%/1) and in the haematocrit value (55.8%). Dressing out percent-
age was higher in males (P = 0.039), and other parameters of carcass value were not affected by sex. For the meat
physical properties, only lightness (P = 0.019) was higher in males. In the case of the chemical composition of meat,
ether extract (I* = 0.033) and energetic value (P = 0.024) were lower in females. The results of this study show high
differences in the growth of male and female nutrias, whereas carcass composition, physical meat guality and meat
chemical composition are less affected by nutria sex.

Keywords: nutria; live weight; carcass composition; total protein; blood characteristics

In intensive farming, nutrias are reared for the detected in turkeys (Herendy et al., 2004), with
production of quality fur with meat as a by-product:  higher live weights in males by 33.7% at 24 weeks
however, at the end of the 20" century the mar- of age. The issue of sexual dimorphism in the
ket situation changed, and meat has become the growth of nutrias was observed in the study of
main product. For meat performance, growth is  Cabrera et al. (2007), who determined the effect
an important parameter that affects the final live  of sex on growth from the third month of age,
weight and composition of the carcass. Growth  when males reached significantly higher weights
is affected by many factors, of which breed and by approximately 11.0% and at the age of seven
sex are the most important. Sexual dimorphismin  months by approximately 15.6%. Beutling et al.
growth was observed in some animal species. For  (2008) detected differences between sexes that
example, Baeza et al. (2001) found significant sex  varied according to the nutria colour type. In
differences in the growth of Muscovy ducks — by  Standard nutrias, males reached higher weight at
37.0% higher value in males at the end of fatten-  eight months of age by 15.5% and in Greenland nu-
ing. Similarly, the effect of sexual dimorphism was  trias by approximately 17.9%. Tumova et al. {2015)
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observed a weight difference of 25% between the
sexes in Standard nutrias, 36% in Silver nutrias
and 23.4% in Prestice nutrias at the age of eight
months. The biochemical indicators of blood are
related to the intensity of growth because the con-
centrations of total protein and wrea are important
parameters of protein metabolism and intensity
of growth. In nutrias, only the general concentra-
tion of total protein, glucose, cholesterol and urea
was described by Januskevicius et al. (2015). A
similar situation exists in haematological indices.
For example, Martino et al. (2012} observed the
haematocrit value (HCT), haemoglobin and mean
corpuscular volume (MCV) and Jelinek {1984)
observed the concentration of erythrocytes, HCT,
mean erythrocyte volume and the total number
of white blood cells in nutria males.

Slaughter characteristics represent valuable
information in meat production. In nutrias, the
information about carcass value is variable because
the uniform carcass definition is missing. Some
authors have reported carcass with head (Hermann
and Muller 1991) and others without head (Cabrera
et al. 2007). Generally, Mertin et al. (2003) and
Tumova et al. (2015, 20017} described the effect of
sex on hot carcass weight, with higher values in
males at the age of eight months. Beutling et al.
(2008) observed differences in hot carcass weights
between the sexes in different colour types at
eight months of age. In their study, the hot carcass
weight in Standard males was approximately 15.0%
higher and that of Greenland males approximately
23.8% higher. Similar to the carcass weight, the
determination of dressing out percentage (DOP)
is not uniform. Mertin et al. (2003), Beutling et al.
(2008) and Tumowa et al. {2015) presented a higher
DOP in males. Additionally, in carcass composi-
tion, there is a lack of information because nutrias
are usually sold in the form of the whole carcass.

The quality of meat is given by its physical prop-
erties and chemical composition. The acidification
of muscles posi-mortem is one of the fundamental
changes that occur during meat maturation. For
example, in rabbits, sex had no effect on pH (Dalle
Zotte et al. 2005). There is a lack of data about the
effect of sex on this parameter: however, Alt et al.
(2006) and Cholewa et al. (2009) did not determine
differences in the meat pH between males and
females. The colour of the meat is given by the con-
tent of myoglobin, which could be affected by the
sex and age of the animal (Hernandez et al. 2004).

26

In nutrias, the meat colour parameters expressed
by L* (lightness) and b* (vellowness) were lower
in females, and a* (redness) was slightly higher
in females than in males {Cholewa et al. 2009).
The chemical composition of meat can be affected
by sex, breed or nutrition. However, in nutrias, sex
had no effect on the content of protein {Saadoun
et al. 2006; Cabrera et al. 2007; Cholewa et al.
2009), total lipid (Saadoun et al. 2006; Cabrera
et al. 2007}, cholesterol {Cabrera et al. 2007) and
hydroxyproline {Tumova et al. 2015, 2017).
There is relatively little information about the meat
performance of nutrias in relation to the effect of sex,
biochemical indicators, haematology, carcass value
and the quality of meat; therefore, the aim of this
study is to evaluate the growth, carcass value and
quality of meat between male and female nutrias.

MATERIAL AND METHODS

Animals and experimental design. A total of
136 Standard nutrias at the age of 2—8 months
were used for the fattening part of this experiment
(4 replications with 17 animals per sex). Nutrias
were obtained from 3 small farms at the weaning
age of two months. The experiment was approved
by the Ethics Committee of the Czech University of
Life Sciences Prague and the Central Commission
for Animal Welfare at the Ministry of Agriculture
of the Czech Republic. During the experiment, the
nutrias were housed in eight indoor pens (1.0 m*
per animal) with a hard, slated floor. A 12-hour light
regime was used, and the environmental conditions
reflected the needs of the nutrias (temperature
14-16"C; relative humidity 55-60%). Animals
were fed a pelleted feed mixture throughout the
experiment. The feed mixture contained 19.2%
crude protein, 14.6% crude fibre, 31.8% neutral
detergent fibre, 3.5% ether extract, 0.9% Ca and
0.6% P. Feed and water were available ad libitum.
Mutrias were individually weighed every 28 days
until the end of the experiment. At the end of
the fattening experiment, 36 nutrias with average
weights were selected for slaughtering.

Carcass analysis. The nutrias were slaughtered
at the Experimental Slaughterhouse of the Institute
of Animal Science. Before slaughtering, the animals
were fasted for 12 h. The nutrias were electrically
stunned and bled. After slaughtering, the nutrias
were skinned, and the gastrointestinal tract was
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removed and weighed. The carcass analysis was
carried out according to the methodology de-
scribed in the study of Tumova et al. {2015, 2017)
and was performed on cold carcasses. The dress-
ing out percentage was calculated from the cold
carcass weight without the head, divided by the
live weight and multiplied by 100. The separation
of the individual parts of the carcass (front part,
hind part, loin and hind leg) was performed in
accordance with Tumova et al. (2015, 2017). Each
part of carcass was weighed, and this value was
used for the calculation of the percentage of the
carcass. The percentage of perirenal fat and the
meat/bone ratio were calculated by the method
described by Blasco and Ouhayoun {1996).

Physical properties of the meat. The meat pH
value was determined 24 h post mortem in the
hind leg with a Jenway pH Meter 3510 (Jenway,
UK). The colour of the meat was measured in the
hind leg 24 h post mortem by a Minolta Spectra
Magic TM NX spectrophotometer (Konica Minolta
Sensing, Inc., Japan). The determination of meat
physical properties was described in detail in the
study of Tumova et al. (2017).

Chemical analyses. The chemical composition of
the meat was determined similarly as in the study of
Tumowva et al. (2015, 2017} in accordance with the
procedure of AQAC (2005). Dry matter was deter-
mined by drying in an oven at 105°C. The Kjeltec
Auto 1030 Analyser (FOSS Tecator AB, Sweden)
was used to determine the protein content, and
the Soxtec 1043 apparatus (FOSS Tecator AB) to
determine the ether extract according to Skrivanova
et al. (2017). The concentration of hydroxyproline
(HPR) was analysed according to Diemar (1963).
The ash content was determined by mineralisation
at 550°C. The cholesterol content was analysed
using a photometrical method and a PerkinElmer
analyser (model 3000; PerkinElmer, USA). The en-
ergetic value of the meat was calculated as follows:

Energetic value (M]/kg) = ((16.74 x protein content) +
+ (37.66 = fat content) )/ 1000

Blood analyses. Blood samples were taken to
determine biochemical markers (total protein,
albumin, urea, cholesterol, triacylglycerol, non-
esterified fatty acids and glucose) and haematology
from 36 nutrias. Blood for biochemical analyses
was collected into tubes without anticoagulant
after slaughtering. Samples for the determination
of haematological characteristics were stored at
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4°C for 24 h. The collected blood samples were
centrifuged (1000 g for 10 min). The obtained serum
was stored at —70°C until analysis. Biochemical
serum markers were determined photometrically
in a Libra § 22 spectrophotometer (Biochrom Ltd.,
UK) using standard commercial kits (Randox Labo-
ratories Ltd., UK). The samples for detection of
haematological characteristics were collected into
tubes containing dipotassium salt of ethylenedi-
amine tetraacetic acid (K2 EDTA). In blood, the
erythrocytes, haematocrit value, lencocytes and
haemoglobin concentration were determined. The
haematology analysis method was described in
maore detail by Chodova et al. (2017).

Muscle fibre characteristics. Muscle fibre char-
acteristics were measured in the right hind leg in
the Biceps femoris. The samples were treated with
myofibrillar ATPase and stained according to the
method of Brooke and Kaiser (1970). The individual
fibres were classified according to the nomenclature
of Ashmore and Doerr (1971): type I {red, slow
oxidative), type I1A (red, fast oxide-glycolytic)
or type IIB (white, fast glycolytic). For each type
of muscle fibre, the mean cross-sectional area
(CSA, pm?) and percentage were calculated using
WIS Elements AR 3.1 software (Nikon, Japan). The
detection of the number and area of muscle fibres
was described in the study of Tumova et al. {(2017).

Statistical analyses. The data were analysed
using the GLM procedure of SAS (Statistical
Analysis System, Version 9.4). All measurements
were processed with one-way ANOVA, and the
differences between sexes were tested by f-test.

RESULTS AND DISCUSSION

Table 1 presents changes in the live weights of
nutrias from weaning at the age of two months
to the end of the experiment at the age of eight
months. At weaning, the nutrias showed no sig-
nificant differences in body weight between males
and females. The inconsistent growth intensity
of males and females exhibited significant differ-
ences (P < 0.01%) at three months of age, when
the males were heavier by 12% than the females.
The differences in live weights between the sexes
significantly grew to 24.6% at the end of the ex-
periment. Similarly, Cabrera et al. (2007) observed
significant differences in body weights between
males and females at three months of age (17.9%),
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Table 1. Live weight (g) of nutria males and females dur-
ing fattening

Table 2. Effect of sex on blood biochemical indices in
nutrias at the age of 8 months

Months Males Females SEM  Significance Males Females SEM Significance
2 1250 1159 454 0.322 Total protein {g/1) 5020 41s60 201 0.029
3 2072 1823 53.1 0.019 Albumin (g/1) 3350 26.10 1.53 0.012
4 3029 2565 629 < 0.001 Urea (mmol/l) 6.28 381 054 0.019
5 3859 3135 746 < 0.001 TAG (mmol/l) 122 108 0.14 0.649
6 4593 3711 843 < 0.001 Cholesterol (mmol/l) 158 116 0.10 0.026
7 5226 4058 98.7 < 0.001 NEFA (g/l) 051 044 005 0.502
8 5974 4505 123 < 0.001 Glucose (mmol/l) 6.03 505 037 0.186

SEM = standard error of the means

and this difference increased to the end of fatten-
ing to 19.5% at eight months of age. Faverin et al.
(2005) presented differences between sexes at a
weaning age of 40 days (7.13%) and at six months
of age (37.0%). Tumova et al. (2017) described in-
creased differences in live weight between males
and females of 15.8%, 19.6% and 23% at 6, 7 and
8 months, respectively. A previous study (Tumova
et al. 2015) revealed that the differences in live
weights between the sexes of nutrias were affected
by the colour type of nutrias. The highest differ-
ences were detected in Moravian Silver (36.9%), in
Standard nutrias (25.9%) and the lowest in Prestice
nutrias (23.4%). A comparison of the results and
literature shows that the range of the differences
in live weights between sexes could be affected by
the colour type and environmental conditions. On
the other hand, in wild nutrias, Tulley et al. (2000)
did not find significant differences in live weights
between sexes in young nutrias, but adult males
were significantly heavier (by 11.4%). These data
indicate that domestication increased the differ-
ences in the live weights of male and female nutrias,
and further selection of environmental conditions
might increase the live weight variability.
Differences in growth may affect the blood bio-
chemical characteristics (Table 2). The concen-
tration of total protein is associated with better
utilization of the protein in the feed mixtureand a
higher intensity of growth. In the present study, a
higher concentration of total protein was found in
males (P < 0.029), which grew faster than females.
A similar trend was observed in the other blood
biochemical indicators of protein metabolism,
albumin (P < 0.012) and urea (P < 0.019), which
were also higher in males. On the other hand,
three indicators of lipid metabolism (cholesterol,
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TAG = triacylglycerol, NEFA = non-esterified fatty acid,
SEM = standard error of the means

triacylglycerol and non-esterified fatty acid) were
evaluated, while cholesterol was affected by sex (P <
0.026). In the literature, the effect of sex on blood
biochemical measurements in nutrias has not been
described; however, the range of concentrations
of these indicators corresponds with the levels
described by Jelinek (1984) and Januskevicius et
al. (2015). In comparison with other species, e.g.
male rats had higher concentrations of cholesterol
and TAG than did their females (Marounek et al.
2017). Glucose is an indicator of energetic metabo-
lism, and in the present study, it was not affected
by sex. These values are not comparable with the
literature because these data are missing. The dif-
ferences in biochemical indicators show the effect
of sex on the biochemical measurements of protein
metabolism and cholesterol and are presumably
associated with sex differences in the growth of
nutrias. On the other hand, the variability between
males and females is within a range described in
the literature (Jelinek 1984; Martino et al. 2012).
Of haematological indicators (Table 3), the counts

Table 3. Haematological indices of nutria males and fe-
males at the age of 8 months

Males Females SEM  Significance
ER(10'*%1) 510 1.48 0.15 0.033
HCT (%) 55.80 49.50 1.60 0.048
MCV (fl) 110 110 1.08 0.595
LC(10%)  10.30 9.99 053 0.781
HB (g/1) 146 136 3.28 0.125

ER = erythrocytes, HCT = haematocrit value, MCV = mean
corpuscular volume, LC = leucocytes, HB = haemoglobin
concentration, SEM = standard error of the means
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of ervthrocytes (P < 0.033) and HTC (P < 0.048)
were higher in males. However, MCV, leucocytes
(LC) and haemoglobin concentration were not
affected by the sex. There is limited information
about haematology of nutrias, none of which is
related to sex. In addition, data on MCV and LC
are missing.

Muost of the carcass composition characteristics
(Table 4) were not affected by the sex of the nutrias.
On the other hand, the carcass weight of females
was 23% lower than in males, which corresponded
with differences in slaughter weight. In the study
of Glogowski and Panas (2009), the difference
between the sexes in live weight at nine months of
apge was only 3.2%. The significant effect of sex was
determined in DOP (P < 0.039), with lower values
in females, which is in agreement with the study
of Mertin et al. (2003) and Tumova et al. (2015).
The percentage of the individual components of
the carcass (hind part, hind leg and hind leg meat)
was not affected by sex, with numerically higher
values in males, and corresponds with the trend in
percentages observed in the studies of Tumova et
al. (2015, 2017). The percentage of internal organs
was not affected by sex, with the exception of the
kidneys. The higher percentage of kidneys (P =
0.036) in males is in contrast with the study of
Mertin et al. (2003), who did not detect an effect

Table 4. Body and carcass composition of nutria males
and females at the age of £ months

Characteristics Males Females SEM Significance
Live weight (g) 5650 4448 149 < 0.001
‘Weight of skin (g) 1179 1072 34.50 0016
Skin (%) 2290 20090 0.54 0.065
ﬁﬁi‘i :::ih[‘gj 2702 2084 7840 <0001
DOP (%) 5220 5060 0.41 0.039
Hind part (%) 4160 4130 073 0.858
Hind leg (%) 2530  24.10 0.77 0.424
Hind leg meat (%) 2040 2030 044 0.919
Meat/bone ratio (%) 32.00 3180 190 0.954
Liver (%) 6.39 636 0.24 0.951
Heart (%) 070 0.70 0.03 0.938
Kidneys (%) 147 129 004 003
Digestive tract (%) 1670 1560 195 0LAaYS
Renal fat (%) 3.08 176 0.35 0661

https:/{doiorg/10.17221/193/2018-CJAS

of sex on the proportion of kidneys. In the present
study, the liver percentage was not affected by sex,
but Mertin et al. (2003) observed its significantly
higher values in females. Similar to the study of
Mertin et al. (2003), our heart percentage results
did not differ between males and females. The
differences in the proportion of organs could be
due to the different live weights at the slaughter
age. In comparison with other species, for exam-
ple, rabbits (New Zealand White), the study of
Yalcin et al. {2006) did not determine the effect
of sex on the proportion of the kidneys, liver and
heart. Renal fat is a good indicator of fatness,
and its amount increases with age {Tumova et
al. 2017). The percentage of renal fat was not af-
fected by sex in the present study, but a slightly
higher value was observed in males (P < 0.05). In
studies conducted by Tumova et al. (2015, 2017},
a similar trend was found.

For the physical properties of the hind leg meat
[ Table 5), pH was not affected by sex, with a numer-
ically higher value in males, which is in agreement
with the studies of Alt et al. (2008) and Migdal et
al. (2013). On the other hand, Tumova et al. (2017)
described significantly lower values in females.
For the colour parameters of the hind leg meat,
only differences in L* parameter between males
and females were registered, with a higher value
in males. In the limited information about nutria
meat lightness, Cholewa et al. (2009} and Tumova
et al. (2017) did not find significant differences
between males and femnales. In agreement with
studies by Cholewa et al. (2009) and Tumova et
al. {2017), the effect of sex was not observed on
the meat parameters a* and b*. Meat colour is
affected by the muscle structure, and negligible
differences in the proportion of muscle fibres
are assumed to be the main reason for the lack

Table 5. Physical properties of Biceps femoris muscle in
nutrias at the age of £ months

Males Females SEM  Significance
pH 630 618 a7y 0.436
L* 4360 40,30 0.73 0.019
a* 11.50 999 041 0.059
b* 727 631 Lag 0.494
Shear force (W] Z7.70 2240 093 0.003

DOP = dressing out percentage, SEM = standard error of
tha means
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L* = lightness, 3* = redness, b* = yellowness, SEM = standard
error of the means
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Table 6. Chemical composition of hind leg meat in nutrias
at the age of 8 months

Males Females SEM  Significance
Dry matter (%) 2570 2490 165 0017
Crude protein (%) 21.20 2120 065 0927
Ether extract (%) 293 223 1.66 0.033
Cholesteral (%) 0056 0055 1880 0.E74
Ash (%] 1.13 112 0.07 0El3
Hydroxyproline (%) 010 010 006 0766
Fﬂ?ﬁ'“ value 465 439 006 0024

SEM = standard error of the means

of significance (Tumova et al. 2017). The shear
force of the hind leg meat was significantly higher
[P = 0.019) in males and might be related to the
higher cross-sectional area of muscle fibres and
the collagen content in males. In comparison with
other species, e.g. in geese, Uhlirova et al. {2018)
did not find the effect of sex in the Czech goose,
but in the Eskildsen goose, the shear force was
significantly higher in females.

In the chemical composition of hind leg meat
(Table &), the protein content was not affected
by sex, which agrees with Saadoun et al. (2006),
Cabrera et al. (2007), Glogowski and Panas (2009)
and Tumova et al. (2015, 2017). The effect of sex
was determined in ether extract (P < 0.033), with
higher values in males, corresponding with Tu-
mova et al. (2015, 2017). However, in the studies
of Saadoun et al. (2006), Cabrera et al. (2007) and
Januskevicius et al. (2015), sex had no effect on
the parameter. Tulley et al. {2000} determined a
lower content of total fat in wild nutrias, without
the effect of sex. Glogowski and Panas (2009) found

higher values in females. The differences between
studies could be due to different genotypes, feed
mixtures or environmental conditions. HPR is an
indicator of the collagen content in meat, and in
the present study, the differences were not found. A
similar trend was observed by Tumova et al. (2015,
2017) but with significant differences between
sexes. On the other hand, Migdal et al. {2013)
observed a negligibly lower collagen content in
females. Additionally, in the case of cholesterol
content, sex showed no effect on its level, which
agrees with findings by Saadoun et al. (2006) and
Cabrera et al. (2007).

The results of the measurements of muscle fibre
characteristics in the Biceps fermoris are summa-
rized in Table 7. The differences in the number of
muscle fibres can be affected by sex (Staron et al.
2000) and breed {Ruy et al. 2008). However, in the
present study, the number of all types of muscle
fibres was not affected by sex, with numerically
higher values in males. In an experiment with age-
related changes, Tumova et al. {2017) observed
that the proportion of muscle fibre types 1, I1A
and IIB was numerically higher in males. In a
previous study, Tumova et al. {2015} evaluated
the effect of the colour types and in Standard and
Moravian Silver males observed a significantly
higher percentage of type I muscle fibres, but the
percentage of type IIB muscle fibres was higher
in females (P = 0.05). The percentage of type ILA
fibres was higher in femnales of the Standard and
Prestice nutria. Concerning the CSA of muscle
fibres, type IIB had the significantly highest CS5A
(P < 0.001), and this agrees with Tumova et al.
(2015, 2017). The CSA of all muscle fibre types
was numerically higher in males, which presumably

Table 7. Muscle fibre characteristics of Biceps femoris of nutria males and females at the age of # months

Fibre type Males Females SEM Significance
| 33.50 20,40 439 143
Fibres n
2 LA 15.60 B.67 251 L1888
{per mm*)
1B 175 144 906 OLDET
P . f | 18.20 0.37 236 D63
ETCENLAEE O
total fibres (%) 1IN 7.41 4.43 1.03 IJ.EEE
1B 85.90 B4.30 260 0.TBO
" . |. | 2242 2173 107 0752
TS sectana A 2383 2107 117 0.300
area (pm-) _
1B 4004 3666 5050 = Dol

SEM = standard error of the means
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reflected higher live weights. In contrast, Tumova
et al. (2015) observed significantly higher C5A of
all muscle fibre types in males in all three colour
types. In the following study, Tumova et al. (2017)
found that the effect of sex was significant on
the CSA of all muscle fibre types. Regarding the
age, higher values of CSA were in males at 7 and
8 months of age, whereas at 6 months the values
were higher in females. The CSA of muscle fibre
types plays an important role because it is associ-
ated with meat quality. For example, muscle fibre
type I has a higher content of myoglobin, which
affects the lightness of meat (Ruy and Kim 2006);
higher collagen content of this type correlates
with tenderness (Renand et al. 2001). Muscle fibre
type IIB is fast glycolytic, which may be related to
intramuscular fat and therefore affect also meat
tenderness (Renand et al. 2001; Tumova et al. 2016).

CONCLUSION

The study describes sexual dimorphism in
growth, carcass value and the quality of meat
in nutrias and provides new information about
the biochemical and haematological indicators
in blood. The differences in growth were deter-
mined from three months of age, with the faster
growth intensity of males. Sexual dimorphism
also atfected blood biochemical characteristics,
as higher indicators of protein metabolism were
seen in males, which is presumably related to the
higher intensity of growth. As for the haematology
indicators, leukocytes and erythrocyte counts,
haematocrit value and haemoglobin were lower
in females. Carcass composition was moderately
affected by sex, except for DOP, which had higher
values in males, which might be related to a higher
proportion of fur in females. The physical proper-
ties of the meat were only significantly higher in
parameter L* in males, and we assume that this
parameter was correlated with a higher proportion
of muscle fibre type 1 in males. The nutritional
value of the meat was not affected by sex, except
for ether extract and the energetic value, which
was higher in males. In the case of muscle fibres,
the effect of sex was determined only in the CSA
of type I1B. Higher C5A in males is related to more
intensive growth and higher live weights. The study
provides the first detailed data on the differences
between male and female nutrias in the effect of
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sex on performance and meat quality; however,
further studies are needed to confirm the effect
of sex on the studied parameters.
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Abstract

The aim of the study was to evaluate the effect of colour type and sex of nutnas on
growth, carcass composition, and weight of organs and biochemical parameters of
blood. One hundred and twenty nutnas (Bohemian type of Standard - ST, Moravian
Silver - MS and Prestice Multicolour - PV) from weaning age at two month till 8
months were studied. Growth of nutnas was affected by significant interaction of the
colour type and sex till the age of six month. The sex had effect from the age of three
months with more intensive growth in males. Dressing out percentage was unaffected
by any of the observed factors and ranged from 56% to 59%. The weight of the hind
leg meat was affected by interaction of colour type and sex (P<0.009) whereas weight
of the loin (P<0.03) and the weight of the hind leg meat (P=0.01) by colour type. The
weight of the internal organs was affected by sex. In the case of blood biochemical
charactenstics, the interactions of colour type and sex were found in total protein
(P=0.013) and glucose (P=0.012). The effect of the colour type was in total protein
(P<0.017), urea (P<0.001), tnacylglycerol (P<0.011) and glucose (P<0.001). In
conclusion, the results of the study show that sex of nutnas had a higher impact on
growth, carcass composition and blood biochemistry than colour type.

Keywords: biochemical composition of blood, carcass value, growth, nutnas

Abstrakt

Cilem prace bylo vyhodnotit viiv barevného typu a pohlavi nutrii na nist, sloZeni
jateéneho téla, hmotnosti organu a biochemické ukazatele krve. Sto dvacet nutrii
(Ceska vananta Standardni nutrie — ST, Moravska Stfibma nutrie — MS a Presticka
Vicebarevna nutrie — PV), od odstavu ve dvou mésicich do osmi mésicl véku, bylo
zarazeno do pokusu. Rast nutni byl ovlivnén interakci barevného typu a pohlavi do
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estého mésice véku. Pohlavi mélo viiv na rist od tretiho mésice véku

s intenzivn&jdim nistem u samci. Jateéna vytéZnost nebyla ovlivnéna Zadnym ze
sledovanych faktonl a byla v rozmezi 56% — 59%_ U hmotnosti masa stehen byla
zZjisténa interakce barevného typu a pohlavi (P<0,009) s nejvyssimi hodnotami u
samct MS a PV. Hmotnost hibetu (P<0,03) a masa stehen (P<0,01) byla ovlivnéna
barevnym typem. U hmotnosti organid byl detekovan viiv pohlavi. V pfipadé
biochemickych parametni krve byla zjiSténa interakce barevného typu a pohlavi u
obsahu celkovych bilkovin (P<0,013) a glukézy (P<0,012). Vliv barevného typu byl u
celkovych bilkovin (P<0,017), mooviny (P<0,001), tracylglycerolu (P<0,011) a
glukdzy (P=<0,001). Zavérem, vysledky této studie ukazuji, Ze pohlavi nutni mélo vyssi
viiv na rist, sloZeni jateéného téla a biochemické ukazatele krve neZ barevny typ.

Klicova slova: biochemické sloZeni krve, jateéna hodnota, nutrie, rist

Detailled abstract

The aim of the study was to evaluate the effect of colour type and sex of nutnas on
growth, carcass composition, weights of organs and biochemical parameters of blood
in nutnas which are included in Genetic Resources of the Czech Republic (Bohemian
type of Standard - ST, Morawian Silver - MS and Prestice Multicolour - PY). One
hundred and twenty nutnas from weaning age at two months till eight months were
kept in indoor pens with hard, slated floor (1 m? per animal). The nutnas were fed a
pelleted feed mixture throughout the experiment. Feed and water were available ad
libitum. Every month animals were weighed and daily feed consumption was
recorded. At the end of fattening, 36 nutnas (6 males and 6 females of each colour
type) were slaughtered. Blood samples were collected and subsequent slaughter
analysis was performed according to the modified method of Blasco and Ouhayoun,
1996. Growth was affected by significant interaction of the colour type and sex till the
age of six month. The sex had effect from the age of three months with higher growth
of males. Feed intake was higher in males. Dressing out percentage was not affected
by the colour type or sex, Tumova et al. (2015) reported higher values in males. The
hind leg meat weight was affected by the interaction of colour type and sex (P<0.009)
with the highest weight in males MS and PV (544 g) and the lowest in females MS
(301 g). In the case of weight of the loin (P<0.03) the effect of the colour type was
found with higher weight for PV (595 g). The weight of hind part (P=0.001), loin
(P=0.001), hind leg (P=0.001) and hind leg meat (P<0.001) were higher in males.
These values could not be comparable with Iiterature, because these information
missed. The weight of organs was affected only by sex. In the concenfration of total
protein and glucose the significant interaction of colour type and sex was observed.
The content of total protein (P<0.013) was the highest in females MS (64.33 gl), and
the lowest in ST males (37.07 g/l). In the study of Jelinek and lllek (1984 ) similar
range of concentration of total protein was found. In glucose (P<0.012), the highest
concentrations were found in MS males (7.52 mmol/l) and the lowest ST males (3.76
mmolfl). The content of glucose was comparable with data of Januskevicius et al.
(2015). Depending on the colour type, differences in total protein content (P<0.017),
urea (P=0.001), tnglycendes (P<0.011) and glucose (P<0.001) were found. The
results on the effect of colour type were not possible to compare with Iiterature

JOWRNAL 0
Central European Agriculture

ISSN 1332-904%

34



Unginal scientific paper D00 A0SS1AICEADN 1. 1995
Neémeéek et al.: Rist, jateénd hodnota a biochemické ukazatele krve Ceskjch Genetickych...

because lack of data. The effect of sex was observed for all evaluated parameters
except triglycerides. In conclusion, the results of the study show that sex of nutrias
had a higher impact on growth, carcass composition and blood biochemistry than
colour type.

Uvod

Nutne (Myocastor coypus) pochazeji z Jizni Amenky, odkud byly na pocatku 20.
stoleti vyvezeny do Evropy. Pivodné byly chovany pro produkci kvalitnich koZesin,
aviak situace na trhu se zménila a hlavni pozomost je v soutasné dobé vénovana
produkci masa. Tato zména v produkci zduraznila potfebu informaci o ristu nutrii a
jejich jateéné hodnoté, protoZe tyto informace jsou dileZité pro spravné fizeni chovu.

Vykrmnost je vyznamnym faktorem a maze byt vyjadfena absolutnim ristem,
priristkem za uréité ¢asové obdobi a spotiebou krmiva na jednotku priristku Zivé
hmotnosti. Ohledné téchto parametri neni u nutrii znamo mnoho informaci.
Problematikou ristu se zabyvali Faverin et al. (2005), ktefi sledovali nist od odstavu
do 7 mésict véku u samcl a samic Grénlandskych a Stfibmych nutrii. V jejich studii
byl zaznamenan vy3Si prumémy denni pfinistek u nutrii Gronlandskych v porovnani
s nutnemi Stfibrmymi. U osmi mésiénich nutni (Beutling et al., 2008b) byla ve vztahu
k barevnému typu zjisténa wvy3si hmotnost Standardnich nutrii v porovnani s nutriemi
Gronlandskymi. V zawvislosti na pohlavi byly nizsi hodnoty u samic (Mertin et al.,
2003; Faverin et al., 2005; Beutling et al., 2008b). Cabrera et al. (2007) sledovali rast
nutrii v zavislosti na obsahu N-latek v krmne smési. V jejich praci byl zjistén viiv
pohlavi uZ od tretiho mésice veku, kdy samci dosahovali vyrazné vyasich hmotnosti.
Hlavnim ukazatelem jateéné hodnoty je jatefna vytéZnost. Ve vztahu k barevnému

u Standardnich nutrii. Tomova a Hrstka (2013) zjistili vySsi jateénou vytéZnost u
Stfibrnych nutrii neZ u Standardnich. Vy33i jateéna wtéZnost byla u samci (Mertin et
al., 2003; Beutling et al., 2008b). U jednotlivych partii jatecné opracovaneho trupu
Jjsou v literature dostupne pouze podily, nikoli vsak hmotnosti. Podil zadni casti a
stehen byl vy33i u samic (Tamova et al., 2015). Podobné jako u pfedchozich
ukazatell tak i podil masa stehen byl vy33i u samic (Timova a Hrstka, 2013).
Soucasti jate¢né hodnoty mohou byt | poZivatelné vnitfnosti. Hmotnost jater byla
vy55i u Gronlandskych nutni v porovnani s nutriemi Stribrmymi (Favenn et al., 2002)
nebo Standardnimi (Beutling et al_, 2008a). Samice mély vy3si hmotnosti jater nez
samci (Favenn et al., 2002; Mertin et al_, 2003). V pfipadé hmotnosti srdce a ledvin
byly zjistény rozdily ve vztahu k barevnému typu (Beutling et al., 2008a). Viiv pohlavi
nebyl zjistén u hmotnosti srdce (Beutling et al., 2008a), ale hmotnost ledvin byla nizsi
u samic (Mertin et al_, 2003; Beutling et al , 2008a).

Stanoveni biochemickych ukazatell v krvi poskytuje cenné informace pro posouzeni
intenzity metabolismu a zdravotniho stavu, s cilem odhalit zdravotni poruchy jiZ v
preklinické fazi nebo pro sledovani stresovych faktoru (Hinton et al_, 1982). Zmény ve
fyziologickych a biochemickych hodnotach mohou byt wvyuZity jako indikatory welfare
(Hoy and Verga, 2006). Biochemické ukazatele mohou byt ovivnény Fadou vnéjsich
a vnitfnich faktorl. Mezi nejduleZitéjsi faktory patfi plemeno, pohlavi, vék a faze
reprodukéniho cyklu (Jeklova et al., 2009; Abdel-Azeem et al., 2010). Nedostatek
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referenénich hodnot biochemickych ukazatell miZe vést k problémim pfi diagnéze a
nasledném l&€eni. U nutri existuje relativné malo informaci o biochemickych
parametrech. Jelinek and lllek (1984) zjistili v krvi osmi mési€nich samcl nutrii
koncentrace celkovych bilkovin 61,24 g/l, glukozy 6,96 mmol/l, albuminu 35,89 gfl a
mocoviny 7,85 mmol/l. Ve studii Januskevitiuse et al. (2015), ktefi sledovali viiv
rozdilného obsahu bilkovin na biochemické ukazatele krve. Byla zjisténa nizsi
koncentrace celkovych bilkovin a mocoviny, vy3si obsah glukézy a nové i obsah
cholesterolu (2,46 — 2,62 mmol/l).

Vzhledem k omezenemu mnoZstvi informaci o masne uZitkovosti nutni bylo cilem
této studie posoudit rozdily ve vykrmnosti, jateéné hodnoté a biochemickych
ukazatelich u mladych nutri v zavislosti na barevnem typu a pohlavi vykrmovanych
v definovanych podminkach.

Matenal a metodika

Byl realizovan vykrmovy pokus se tfemi barevnymi typy nutni, jeZ jsou v Ceské
republice zafazeny mezi Genetické zdroje, jedna se o Ceskou vanantu standardni
nutrie {ST), Moravskou stfibmou nutni (MS) a Prestickou vicebarevnou nutni (PV).
Na zacatku sledovani, v dobé edstavu, bylo 120 mladych nutni rozdéleno do Sesti
skupin dle barevného typu a pohlavi. Zvifata byla ustajena v uzavienych boxech

s pevnou a rodtovou podlahou, pfié¢emZ na jedno zvife pfipadalo 10 000 cm?
podiahové plochy. Jednotlivé boxy byly vybaveny kolikovymi napajeékami,
umoZnujici nepfetrzity pristup k vodé. Nutrie byly krmeny granulovanou kompletni
krmnou smési, dle uZitneho vzoru UV 24096, ktera ocbsahovala 19% dusikatych
latek, 14,7% viakniny, 41,2% neutralné detergentni viakniny, 2,04% tuku, 1,13%
vapniku a 0,7% fosforu. Krmivo a voda byly dostupne ad libitum, pficemz kazdodenni
spoffeba krmiva byla zaznamenavana. V osmi mésicich véku, bylo z kazde skupiny
vybrano 6 zvirat, ktera byla porazena na expenmentalni porazce Vyzkumneho
ustavu Zivo€isné vyroby, v.v.i. v Praze Uhfinévsi. Vzorky krve, pro stanoveni
biochemickych ukazateld, byly odebrany po omraéeni béhem wykrveni. Krev byla
odebrana do zkumavek bez antikoagulacniho éinidla. Nasledné byl proveden jatecny
rozbor podle modifikované metody Blasca a Ouhayouna (1996) puvodné uréené pro
kraliky. Jateéné opracovany trup (JOT), neobsahoval vnitfnost a distalni ¢asti
konéetin, a jeho hmotnost byla stanovena 30 minut po porazce. Po stanoveni
hmotnosti byla od trupu oddélena zadni Cast, kiera byla rozdélena na hibet a stehna,
dle Blasca a Ouhayouna (1996).

Odebrané vzorky krve byly centrifugovany (1 000 g za 10 minut). Ziskané sérum bylo
uloZeno pi -70 °C aZ do analyzy. Biochemické ukazatele v séru byly stanoveny
fotometricky ve spektrofotometru Libra S 22 (Biochrom Lid., UK) za pouziti
standardnich komercnich souprav (Randox Laboratones Ltd., Crumlin, UK).

Vysledky byly analyzovany programem SAS (SAS Institute Inc., 2003). Veskera
méfeni byla zpracovana dvoufaktorovou analyzou variance s interakci barevného
typu a pohlavi. Kazdy jedinec byl pouZit jako pokusna jednotka. Rozdily byly
testovany na hladiné vyznamnost P<0,05. Statisticky vyznamne rozdily byly
oznateny riznymi indexy.
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Expenment byl schvalen Ustfedni komisi pro ochranu zvifat Ministerstva zemédélstvi
Ceské republiky.

Vysledky a diskuze

Tabulka 1 uvadi zmény v Zivé hmotnosti nutni od odstavu do konce pokusu v 8
mésicich véku. Z adaji o Zivé hmotnosti je patrna signifikantni interakce barevného
typu a pohlavi od druhého do Sestého mésice véku. Nejvyssi hmotnost byla do
étvrtého mésice u samic a nasledné u samcu PV. VyEsi Ziva hmotnost tohoto
genotypu do tvrtého mésice pravdépodobné souvisela s nejvy3si hmotnosti pi

-

typu a pohlavim nejsou v literature dostupne, a nami zjisténe vysledky naznacuji
rozdily v nistu jednotlivych barevnych typl v zavislosti na véku, coZ potvrzuji
signifikantni rozdily mezi barevnymi typy zejména do patého mésice véku. Od tretiho
mésice se rozdily v Zive hmotnosti mezi barevnymi typy postupné snizovaly z 60%
na 20%. Viiv pohlavi (P=0,046) se zaéal projevovat od tfetiho mésice véku, s vy3simi
hmotnostmi u samci, podobné jako ve studii Cabrery et al. (2007).

Table 1. Growth of nutrias depending on colour type and sex
Tabulka 1. Rast nutrii v zavislosti na barevném typu a pohlavi

Age (months)
Type  Sex ek (mésic)
Typ Pohlavi
2 3 4 5 & 7 &

- a8 921 1922¢ 2912  3751°®  4805° 5288 6014

o 831 15484 2350 2867 3716 4179 4603

3 13158 2108 3192 3928 4867 5362 5879
MS

0 ga7° 1277 2477% 2747 3322 3705 4040
oy 3 1552%  2579F 3485  4096°  4870° 5547 6240

o 2141*  2972*  3490* 3831t 4294 4597 4826
HE‘E 0,001 0,001 0,001 0,001 D093 0192 07292
Sex 0,792 0,046 0,001 0,001 D001 0001 0,001
Pﬂhlﬂ'ﬂ'i 1 1 » £ 1 1 1
lﬁ"pﬁaﬁ 0,001 0,001 0,013 0,033 0045 0224 0592

&k P=( 05; 5T — Bohemian type of Standard, MS — Moravian Silver, PY — Prestice Multicolour.
abe P=0 05 ST — Ceska varianta standardni, MS — Moravska stfibma, PV — Predticka vicebarevna.
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Spotifeba krmiva (tabulka 2) je pouze onentaéni ukazatel, protoZe se skupinach byla
dvé opakovani a nebyla tak statisticky vyhodnocena. Vy33i spotfeba krmiva byla u
samcl, coZ je srovnatelné s vysledky Cabrery et al. (2007). Primérna konverze
krmiva byla u MS vyrovnana s nepatrné niZsi konverzi u samci, u PV byly

zaznamenany vyrazne rozdily v zavislosti na pohlavi. Nizsi konverzi meéli samci, coz
koresponduje s praci Cabrera et al. (2007).

Table 2. Feed intake and food conversion ratio according to colour type and sex
Tabulka 2. Spotfeba krmiva na kus a den a konverze dle barevného typu a pohlavi

Feed intake (g)
Spotfeba na kus a den (g) Food
COnversion
?.-’FE - SH‘T’: . 2-3 34 4-5 5-6 6-7 7-8  ratio (kg)
ohlavi
¥p months months  months months months  months Konverze
2-3 34 4-5 56 6-7 7-8 krmiva (kg)
mésice mésice mésicd mésich mésicd  mésich
3 103 146 1582 228 251 273 6,56
aT
2 92 128 154 185 204 201 8,85
] 121 159 206 242 241 248 7,46
MS
g a0 127 150 169 167 176 7.8
3 122 170 211 249 263 286 5,75
PV
. 136 171 183 183 181 181 10,89

5T — Bohemian type of standard nutria, M5 — Moravian silver nutria, PV — Prestice multicolour nutria.
ST — Ceska varianta standardni, MS — Moravska stfibma, PV — Pedticka vicebarevna.

Vysledky jateéného rozboru samcl a samic jednotlivych barevnych typt jsou
uvedeny v tabulce 3. Jatetna vytéZnost nebyla ovlivnéna barevnym typem ani
pohlavim, naopak v praci Tumové et al. (2015) byly statisticky vyznamné rozdily mezi
pohlavimi s vy3&imi hodnotami u samcil. O hmotnostech jednotlivych partii jateéné
opracovaného trupu nejsou v literatufe dostupné informace, existuji pouze Gdaje o
podilech jednotlivych partii. Hmotnost zadni £asti byla vy$Si u samed, naproti tomu v
praci Tumova a Hrstky (2013) a Tamova et al. (2015), byly vy$si hodnoty u samic.

U hmotnosti hibetu byl patmy viiv barevného typu (P<0,03) s vy3Simi hodnotami u
ST. Ve vztahu k pohlavi byla niz&i hmotnost u samic (P<0,001). Také Tamova et al.
(2015) zjistil viiv barevného typu a pohlavi na podil hibetu s nejvy3sim podilem u ST
a samic. Hmotnost stehen byla ovlivnéna pohlavim (P<0,001) s vy3Si hmotnosti u
samcu. U hmotnosti masa stehen byla zjisténa interakce barevného typu a pohlavi
(P=0,009), ktera ukazala rozdily v hmotnosti masa stehen mezi samci a samicemi
viech tfi barevnych typd. Nejvyssich hodnot dosahovali samei MS a PV, naopak

JOURNAL

Central European Agriculture

IS5HN 1332-9049

38

113



Original scientific paper DO A0 SSTICEAQTAEN 1 1995

Némeéek et al.: Rist, jatefnd hodnota a biochemické ukazatele krve Ceskjch Genetickych...

nejnizsich samice MS. Kromé interakce byla hmotnost masa stehen ovlivnéna jak
barevnym typem (P=0,01) tak 1 pohlavim (P=0,001).

Table 3. Effect of colour type and sex on carcass composition

Tabulka 3. Jateény rozbor nutni dle barevného typu a pohlavi

Dressing out

percentage Hind part Hind leg meat
Type Sex (%) (@) Loin{g) Hind leg (g) (a)
Typ Pohlavi Jatefna  Zadnicast Hrbet(g) Stehnma(g)  Maso stehen
vytéZnost (9) (a)
(%)

3 581 1 305 40 690 Bare
sT

Q@ 56,1 919 418 487 400°

3 a8,7 1243 lsti) 674 h44a
MS

Q@ 573 830 266 481 ot

3 58,8 1296 RO5 674 h44a
Py

e 57 1035 328 588 4430
Type
Typ 0,687 0,073 0,03 0,169 0,01
Sex
Pohlavi 0,073 0,001 0,001 0,001 0,001
Type x sex
Typ x pohlavi 0,968 0,343 0,109 0,098 0,009

abe P<( 05; 5T — Bohemian type of standard nutria, M3 — Moravian silver nutria, PV — Prestice
multicolowr nutria.

abc pef) 05; ST — Ceska varianta standardni, MS — Moraveka stfibma, PV — Predticka vicebarevna.

Hmotnost vnitfnosti a tuku je uvedena v tabulce 4. Barevny typ nemél prikazny viiv
na hmotnost vnitinich organu. Ve vztahu k pohlavi v nasem pokusu byla hmotnost
Jjater niZgi u samic (P=0,001), naopak Faverin et al. (2002), Mertin et al. (2003) a
Beutling et al. (2008b) uvadé|i vy3si hodnoty u samic. Take hmotnost srdce byla
vy33i (P<0,007) u samci, zatimco Mertin et al. (2003) a Beutling et al. (2008a)
nezjistili vliv pohlavi. Hmotnost ledvin byla nizsi u samic (P<0,001), coz odpovida
udajum ve studiich Mertin et al. (2003) a Beutling et al. (2008a). V souladu s praci
Mertina et al. (2003), byla hmotnost plic vy38i u samcu (P<0,001). Rozdilné vysledky
mezi nasim pokusem a literaturou mohou souviset s odliEnymi genotypy, Zivou
hmotnosti a vyZivou pouZitych ve studiich. V pfipadé hmotnosti ledvinoveho tuku
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byfla zjistena statistick'_-,.r vyznamna interal-:oe barevnehn t;rpu a pohlavi (P<0, {]213}

ey

vztahu k pohlavi (P<0,003) byla niZsi hmotnost u samic. Vysledky o hmotnosti
ledvinového tuku neni moZné porovnat s literaturou, protoZe tyto Gdaje chybi.

Table 4. Weight of organs and renal fat (g)
Tabulka 4. Hmotnost organt a ledvinového tuku (g)

Type Sex Liver Heart Kidneys Lungs i?;lﬁ:gat.
Typ Pohlavi Jatra Srdce Ledviny Flice tuk vy
a 161 21,4 382 35,9 40,9°
ST
Q 110 134 259 228 25 40
& 143 187 43 271 62,52
MS
@ 90,2 13 25 8 21 22 4°d
& 155 188 391 29.9 26¢
Fl‘lul'
Q 110 16,4 283 25 1 19 9d
Type 0,122 0,699 0,576 0,149 0,014
Typ
Sex 0,001 0,007 0,001 0,001 0,003
Pohlavi
Typexsex 0,918 0.481 0,354 0,251 0,028
Typ x pohlavi

akeP=0.05; ST — Bohemian type of standard nutria, MS — Moravian silver nutria,
P\ — Prestice multicolour nutria.

akcps() 05; ST — Ceska varianta standardni, MS — Moravska stfibma, PV — Presticka vicebarevna.

Tabulka 5 obsahuje hodnoty biochemickych ukazatel( v krvi nutrii. U obsahu
celkovych bilkovin byla zji5téna statisticky vyznamna interakce barevného typu a
pohlavi (P<0,013). Nejvy3&i hodnoty byly u samic MS a naopak nejniZéi u samci
stejného genotypu. V zavislosti na barevném typu byla nejvyisi koncentrace
(P=0,017) u PV. ZvySené hodnoty celkovych bilkovin u tohoto barevného typu
naznaEujT lepsi vyuZiti bilkovin krmné davky a tim i vy35i intenzitu rustu. Pohlavi
vyznamné ovlivnilo obsah bilkovin (P<0,001), kdy samice mély vy35i koncentraci.
Zjisténé hodnoty se pohybuji ve v&tSim rozpéti, nez uvadéji Jelinek a lllek (1984)
nebo Januskevicius et al. (2015), na druhou stranu vliv barevneho typu a pohlavi
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doposud nebyl publikovan. Koncentrace albuminu byla (P<0,001) vy3si u samic a
koresponduje s udaji Jelinka a llleka (1984).

Table 5. Biochemical parameters in nutria blood
Tabulka 5. Biochemické ukazatele v krvi nutni

Total
protein  Albumin Cholesterol Glucose
Type Sex (gN) (ah um:m;m: TAG (mmoll)  NEFA  (mmol)
Typ Pohlavi Celkove  Albumin (mmol) {mmall) Cholesterol (g) Glukoza
bilkoviny {am) {mmoli) {mrmcl)
()
2 41,90 24 5,49 1,04 1,17 0,36 3,76¢
ST
Q 4520 34 6,85 1,42 1,37 0,34 5,05+
2 374° 27,3 5,29 0,38 0,95 0,23 417
MS
Q 54,3 36,5 3,19 0,51 2,14 0,54 7,52
2 45 30,9 5,02 0,75 1,21 0,36 6.41°
FF\.."
Q 63,7 35,5 3,42 0,65 2,13 0,47 7,162
$£E 0017 0109 0,001 0,011 0,162 0592 0,001
Sex 0,001 0,001 0,01 0,181 0,001 0,012 0,001
Pﬂhlﬂ.ll'i 1 » 1 ) 1 ] 1
Typexsex 0,013 0,377 0,054 0,374 0,071 0,052 0,012
Typ x pohlavi

abkc P= 05; TAG — Triacylglycerol, NEFA — Mon-esterified fatty acids; 5T — Bohemian type of standard
nutria, M3 — Moravian silver nuiria, P — Prestice mulicolour nutria.

ate Pl 05; TAG — Triacylglycerol, NEFA — Meesterifikované masné kyseliny;
ST — Ceska varianta Standardni, MS — Moravska Stfibma, PV — Predticka Vicebarevna.

Poslednim z hodnocenych ukazatell proteinového metabolismu byl obsah mo&oviny,
ktera je produktem pii metabolismu aminckyselin. Obsah mocoviny byl nejvyssiu ST
(P=<0,001). Vyssi hodnol}r mﬂ:':mringr naznacuji horsi vyuZiti aminokyselin ﬂbsaieng;fch
v krmivu a tim i nizSi rust, coZ bylo zjisténo u ST. V zavislosti na pohlavi byly 'ﬂl“BSI
hodnoty obsahu moéoviny (P<0,01) zaznamenany u samcu. Koncentrace mo€oviny
méla pomémeé velkou vanabilitu a hodnoty u standardnich nutni jsou podobné
udajum u samca, které zjistili Jelinek a lliek (1984) ve stejném véku. Z ukazatell

metabolismu tuku byl obsah tnacylglycerolu, ktery je zdrojem energie, ovlivnén pouze
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barevnym typem (P=0,011) s wyiSimi hodnotami u ST. Zpsténé hodnoty nejsou
porovnatelné s literaturou, protoZe obsah trnacylglycerolu nebyl dosud sledovan.
Pohlavi nutrii ovlivnilo obsah cholesterolu (P<0,001), jenZ je prekurzorem steroidnich
hormonil a stavebni sloZkou membran. Vy3&i koncentrace byla zjisténa u samic a
hodnoty jsou nepatmé niZsi neZ v praci Januskeviiuse et al. (2015). Také
koncentrace neesterifikovanych mastnych kyselin zavisela na pohlavi (P=0,012), a
samice mely u tohoto parametru vy5si hodnoty. V literature udaje o koncentraci
neestenfikovanych mastnych kyselin chybéji. Glukoza je zakladnim ukazatelem
sachandoveho metabolismu a jeji hladina v krvi je pomémeé stala s vy3Sim obsahem
v obdobi ristu. Jedna se o pohotovy zdroje energie pro organismus. V pfipadé
glukézy byla zjisténa statisticky vyznamna interakce barevného typu a pohlavi
(P=0,012). Nejvyssi hladina glukozy byla zaznamenana u samic MS, naopak nejnizsi
obsah byl u samci ST. V zavislosti na barevném typu (P<0,001) byl nejvy3si obsah
glukézy zaznamenan u PV. Koncentrace glukdzy v krvi samic byla vyssi (P<0,001)
nez v krvi samci. Nami zjisténé hodnoty glukézy jsou srovnatelné s hodnotami, které
ve své praci publikovali Januskevifius et al. (2015).

Zaver

Prace se zabyva wkrmnosti, jateCnou hodnotou a biochemickymi ukazateli v krvi
nutrii a nové piinasi informace o rozdilech mezi nutriemi zafazenych do Genetickych
zdroji Ceské republiky. Z ukazateld wkrmnosti byla u ristu zjisténa interakce
barevného typu a pohlavi do Sestého mésice, ktera naznacuje rozdily v ristu

v zavislosti na genotypu a pohlavi. Pohlavni dimorfismus v ristu je patrny od 3.
mésice véku. Take rozdily mezi genotypy byly ve sloZeni jateéného téla, na druhou
stranu tyto ukazatele byly ovlivnény pohlavim nutni. Vysledky rovnéz ukazuji, Zze i
biochemicke ukazatele krve mohou u nutni byt ovlivnény barevnym typem, a
pohlavim. Na zakladé vysledku Ize fici, Ze vhodnym barevnym typem nutrii pro
vykrm se zdaiji byt nutrie presticke, které vynikaji dobrym ristem, metabolismem
bilkovin a vysokymi hmotnostmi jednotlivych partii jateéného téla.
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The age at whidh final mitria weight is achieved varies in literature between six and 14 months. The aim of this
study was 1 evaluate the growth, cances composition and meat quality of male and female nutrias betwesn the
ages of six and eight months in inemsive production system. Somal dimorphism in gowh was observed fom
three months of age, and in females, growth considerably decrsased after six manths of age. The dresing-out
percentage and the meat color were not affected by the age or sex of nutris. Dry matter, ether evtract and

energetic vahies were significantly higher in females and in older nutrizs. The decressing Fequency of type A
fibers in older nutrias was presumahbly asociated with a conversion of type IA fibers to type 1B fibers. Kutrias
under intensive production system can be slaughtered at six months of age when they reach 2 high @nces yield

and meat quality.

1. Inroduction

The diverdfication of commercial meat producton offers the meat
of certain indigenows species, which could represent valuable food
sources (Hoffman & Cawthorn, 2013). Nutrla (Myocasor coypis] meat
prduction has gined attentlon after changes in the fur market when
meat has now become the maln product Nutrts meat comsumption s
common i South Amerea (Glogowskd & Panas, 2009), and 15 con-
sumption 15 increazing in Europe, Rusda, China and the southern states
of the USA (Migdal ef al., 2013). The nuirla meat market requires the
prsducton of animals that are adequate in welght at the dme of
slaughiter within the shorest amount of dme (Faverin, Corva, & Hozhor,
2002). In Poland, extendve muriton systems are typleal, with dieis
based on crops produced on farms (Glogowskd & Panas, 2009). How-
ever, in South Amerca, nuirias are reared under intensive pmduction
system  wsing  feed mboumes (Cabrer, del Puerin, Olivero,
Otem, & Saadoun, 2007 Faverin, Mezzadra, Fermindez & Melucd,
2005; Faverin et al., 200Z). Intensively reaned nutrlas have higher live
welghts and carcass welghts (Alt, Fulsy, & Beutling, 2006 Timovd,
Chodovd, Svobod o, Uhlifovd, & Volek, 2015) or can beslaughtered at
an early age

In common producton systems, the shughter welght of mutrias is
approximately 4700g for males and 4300 g for females which is
reached at the age of elght months (Faverdn etal., 2005). Cabrera etal.

(2007 ) observed this slaughter welght between five and six months of
age depending on the crude protein content of the feed mixnure.
Glogowskl and Pamas { 2009) stated that in Poland, mitras are slaugh-
tered at -0 months of age The age of nuimras changes the degree of
maturity and, subsequently, the carcass and meat composdton. In the
literature, the age at which fimal nuirla weight s achieved varies be-
tween dx and 14 months of age depending on manng and feeding
conditons as well as on nuirla meat market and country economic
conditons. Therefore, it is difficult generally to determine the optimal
age for muiria meat production. The alm of the study was to evaluaie
the growtl; carcass compositlon; and physical, chemical and histo-
chemical meat quality pammeters of male and female mutrias at six,
seven and elght months of age and to recommend the ldeal age for
slanghtering in intersive production system.

2, Materials and methods
21 Animals and dier

The experiment with bath maleand female nutrias of Standard color
iype was conducted In a testing statlon at the Ceniral lstifte for
Superviing and Testing in Agriculture in Havliddolyv Brod and was ap-
proved by the Ethics Commitee of the Czech University of Life Sclences
Prague and the Central Commisgon for Anlmal Welfare at the Mindstry

* Corresponding anhor at Crech Unfversity of Lif Sriences Pragoe, Depanment of Animal Hushandry, 165 00 Pegoe-Sochdal, Caech Repohbie
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E. Tmuod ol

Table 1
Ingredienss and analyzed chemical com posit on of the experimental diet.

Iemm

Ingradients, gy
Embean meal
Sundlower meal
Barky
Wit
Hay meal
Whaat bran
suganest pulp
Rapeseed ol
Malasses
Vimarin and mineral sopplement
Gromnd Hm sstone
Tricabefum phosphaie
Feeding sak
Chemical compesition, g4
Dry matier
Omde prowedn
Orode fiber

of Agriculture of the Crech Republic. In total, 90 mutrias were howsed In
six Indoor pens (3 pens males, 3 pens females; 2 = 3 = 15) with hard
slatted floos (1.0 m™ per animal). The nutrias were fattened from
weaning at two months untl] eght months of age Muirlas were ob-
tained from three small farms Throughout the entire experiment, the
nuirtas were fed a pelleted feed mbtture of which composition & glven
in Table 1. Feed amnd water were provided ad ihinm. A 12 h light regime
was whed, and the envimnmental condidons reflectad the needs of the
nutrtas (A temperature of 14-16 "C and relatve humldity of 55-60%
were malntained dudng the whole experimental period). The mutrias
were Indibvldually welghed every four weeks untll the end of the ex
periment. Feed comsumption was recorded dally for each pen, and the
feed converslon ratlo (FCR) was calculated for each pen for the periods
between two months of age and dx, seven and elght months of age

22 Coreoss analyss

The carcas analysls was performed on 54 anlmals at sbe, seven amd
elght months of age (nine males and nine females at each slaughter
time). For the daughter analyss, three animals from each pen with an
average lve welght were selected. Before daughterng, the muris were
fasted for 12 h The mutrlas were daughtered by electric shunning and
bleading iman experimental slaughterhowse at the Iettute of Andmal
Sclence. For the carcass analysls a method described by Timovd et al.
(2015 was used. The carcass analysk was performed on carcases that
were chilled for 24h in a cold room (0°C)L The camcasses did not in-
clude the sldn, the head, the genltak, the bladder, the gastmintestinal
tract, the distal portions of the legs the thoracle cage organs, the lver,
the kidneys and the perirenal fat. The dressng-out percentage (DOP)
was calculated from the cold carcass welght dvided by the live welght
amd multdplied by 100. The carcass was cut to separate the hind part.
The sepamton of the hind part oocurred between the last thomcic
vertebra and the fst lumbar vertebm. Subseguently, the lodn was cut
from the hind legs between the 6th and 7th lumbar vertebrae. The
welght of each part was used for the caleulation of the percentage from
the chilled camcass. The perirenal fai percentage and the meat/bone
ratlon were calculated wdng a8 method from Blasco and Oubayoun
(19967,
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23 Phydeal and chemical meal meaaerements

The determination of the meat pH was carrled out 24 h pos-morem
wsing a Jenway pH Meter (Jenway, Esex, England) with a glass probe
introduced 1cm deep into the left Bogw femoris (BF). Meat color
parameters were detected on a transversal secton of the BF 24 h pog-
moreEm using a Minolta SpectraMagic™ NX analyzer (Konlca Minolia
Sermng, Inc, Osaka, Japan) with a (QJELsb System (1976). Meat color
was expresed as L* (lightness), a* (redness) and be {yellowness).

The chemical composition of the meat was amalyzed wsing the lefi
hind leg with the proced ures of AQAC [ 2005). The samples were stored
in plastic bags at — 20 °Cunill analyses. The dry matter of the meat was
determined by oven drying af 105 "C{procedure 934.01), and the ether
exmet content was obtained by extraction with petrolenm ether ina
Soncter 1043 apparatus (FOSS Tecator AB, Higands, Sweden; proced ure
920.39). The pmoteln comtent of the meat was defermined usdng a
Kjeltee Auto 1030 Analyzer (procedure 954.01). The ash content was
determined acconting to procedure 9200153, The hydroxypmoline (HPR)
was analyzed by acld hydrolyss acconding to Diemar (1963%). The en-
engy value of the meat was calculaied wsing an equation based on the
proteln and fat contents in the meat:

Emergetic value (MUkg) = ({1674 + protein
+ (37 66 « fat content]) 7 1000,

oontent)

24 Muscle fiber dewrminaion

Muscle fiber characterlsties were determined in the left BF muscle.
Two onesquare-centimeter samples were collecied from the central
part of the BF immediately after daughter and fromen in 2-methylbu-
tame with Hguld nltrogen { — 156 "0). Sedal cmss sectlons (12 pm) of
each sample were obtalned wsing a cryostar Lelea CM 1850 (Lelca
Microsystems Mssloch GmbH, Nussloch, Gemany) at —20°C The
sections weme treated with myofibrillar ATPase staln after succesive
preimcubations in akaline buffer, as recommended by Brooke and
Kalser (1970). The ibers were clsdfled & type | {red, dow oxldative],
type IA (red, fs axido-glycolytic) or type IB (white, fast ghreolytic)
acconding to the nomenclamre of Ashmore and Doerr (19711 For each
muscle fiber type, the percentage and the mean cros-sectonal area
{(SA, um™) were determined wsing MIS EHements AR 3.1 software
{Nikon, Tokyo, Japan].

25 Swodsrica amalyss

Individual data of the live welght and the FCR were analyzed by
one-way analyss of variance (ANOVA), and differences befween groups
were tested with Tukey's method. The results of the camass compositdon
amd meat physecal, chemical and muscle fiber measurements were
evaluated by a two-way ANOVA, with age and sex & main factors and
with pen as a random effect. The data were processed with SA% sofi-
ware [5AS Istltute Inc., Cary, NG USA, 20130 An individual mutra or
pen was wsed as the experimental unit. Differences between the means
with P = (.05 were comsidered statstically significant.

3. Results and discussion
31, Grroweh of meries

Growth Intersity 1s important to determine the economically ac-
ceptable age for slaughter. Table 2 shows the lve welght of males and
females from weaning at two months of age untll the end of the ex-
periment at elght months of age The growth Intersity of muidas de-
cremed withage, malnly from sy months to the end of the experiment.
The live welght of males Increased by approdmately 13% each month
between six and elght montls, whereas the live welght of females in-
cremed by approcimately 6%. Sewual dimorphim was evident at
weaning, but the difference was not dgnificant. The distineton in the
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Table 2
The live weight {7} and the feed conversion rara (kgh of males and female
Chaaceristic Malke Female SEM Signdficance”
Live weight with ages
im 1 1555 LT
3m 259 219 84 "
4m 3am1 2593 ar e
5m 4155 3419 a8 e
am 4852 3T na e
7m 5304 42461 162 -
8m 6071 44m 158 -
FH
2-6m 747 70 on =
2-Tm Thh 83 oz -
2-8m 7 g584 L1 | -

* SEME standard eror of mean.
hﬂgl'ﬂﬂ'.i.l‘l::ﬂfﬂ'mt'"?ﬂ 0.0M,"F < 005, nsP > Q5.

live weights of males and females increased in older animals which
corresponds with Faverin et al. (2005) who reported a 37% weight
differences between males and females at six months of age In the
current study, nutria growth showed significant differences between
males and females from three months of age until the end of the ex-
periment at elght months of age. At the age of three months, males were
16% heavier than females (P~ 0.05). Significant differences in the live
welghts of males and females were observed at seven months of age
(22%) and at elght months (26% ). Sexual dimorphism in nutria growth
from three months of age was also observed by Cabrera et al (2007).
However, Splaggl, Benaglia, and [ Masso (1999] did not find differ-
ences between the live welghts of males and females. The discrepancies
among studies ae presumably related to different color types of nuirias
used in experiments and different feeding conditons. The FCR in-
creased from 2% at sic months of age to 4% at eight months of age in
males and from 5% at dx months of age to 8% at eight months of age in
females. The gmowth and FCR resulis indicate late maiuration of males
compared to that of females, which agrees with Splaggl ef al (19949).

32 Carvass chaneteriics

The daughter characteristics results are presented in Table 3. In the
majority of countries, nutria camcases are sold without thelr head,
which was realized in the present udy. As expected, the carcass weight
increased with age (P~0.001) and differed in males and females
(P=005) In regards to sex, the variance in the carcass weight was
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negligibly lower to the differences observed in the live weight at each
month, which comesponds to that observed in the literaiure (Faverin
et al., 2002, Timovd et al, 2015). Mertin, Hamsovd, and Flak, P.
(2003) stated that DOP is a tmangparent parameter for the evaluation of
nuiria meat efficiency from the practical aspect. Neither age mor sex
affected the DOP in the cumrent study. The effect of sex an DOP was not
observed by Mertin et al. (2003); Cabrers et al (2007} and Glogowski
and Panas (2004). However, when comparing varable nuida oolor
types (Beutling, Cholews, & Miarka, 2008; Timovi et al, 201 5), males
had a significantly higher DOP than females The mesults of these two
studies Iindicate that nutrla color type affects the DOP relative to sex,
and therefome, differences are associated with a selected color type. In
regards toage, Beutling et al (2008) observed a maximal DOP between
& and 18 months of age, and Glogowdd and Panas (2009) observed a
maximal DOF at nine months of age In the current study, the DOP
neglighly decreased with age, and it iz sssumed that under intengive
producton system, this measurement 15 less affected by age. Another
point that needs 10 be addressed regarding the DOP is that in nutrias, a
definition of the parameter is mising and can be caleulated differently.
The same dtuation is observed for the propomion of the carcass parts, of
which little data are available. A higher nutritional vahe is found in the
hind part of the carcass. The hind part percentage was significantly
higher in males than in females and decreased with advancing age
(P=0.001). Similar trends were observed in the loin pementage,
whereas in the hind leg, the differences in the percentages were not
significant. Inour previous sudy with three nutra color types that were
slaughtered af eight months of age (Thmovd et al., 2015), a dgnificant
effert of sex on the hind part and loin percentages was observed, and
the hind leg percentage in Sandard nuiris was not affected by sex,
whereas in Moravia Silver and Prestice Multicolor, it was higher in
males. Perirenal fat is a good indicator of animal famess and is a late
maturing tisue that increases with age. In the present audy, the ped-
renal fat percentage was dgnificantly higher in females and increased
with age (F=0.001). However, no sex effect an the perirenal fat mea-
surement was found by Cabrera et al. (2007) and Timovd etal. (2015).
With respect to sex, the discrepancies between the present study and
both citied stsdies can be due to differences in experimental conditons

3.3 Meat physical and chemical analyses

Meat physical measuremen ts play an important role inmeat quality.
Theme was noeffect of e and age on meat colar (Table ). Meat color &
affected by muscle smcture, and neglighle differences in the propor-
tion of musce fibes are assumed to be the main resson for the lack of

Table 3
The carass compesition and physical meat mesmremens of momia males and females benween six and eight manthe of age.
Characeristic & manths of age 7 monthes of age Smongs of age SEM* i graficance®
Males Females Males Females Males Females Age Say
Slaghter weight (g} 4882 A1E 5366 i) 591 4536 a7 e B
Carcass wedght withomt head (g) 2524 B 2634 = 2z s 58 - -
Diressing o percentage (%) 510 521 504 511 #18 7 04 m m
Percentages of pars from the arcaes welght withoor head
Hind part (%) 548 515 505 475 13 a1 10 B .
Lain (%) 120 120 129 nz2 s 110 o2 e e
Hind leg %) 294 300 284 290 305 292 06 ] ]
Perirenal fat (%) 1.7 175 582 7H 441 L] L) | o -
Mat/bone ratio (%) 203 3k 377 358 344 2 11 m m
Physical characeristics of hind leg mear
pH 542 h53 L 592 L L] LES o e =
L a7 a4 349 421 339 x5 14 ns ]
a" 563 733 2.8 a7 am 1291 L) ns ]
b 112 126 117 138 s 135 L ns ]

Y SEM: standard aor of mean
Y Signifirance of ermz v=F < 0001, ~F < Q0, *F < 005 @ F > Q05
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Table 4

Mear Science 133 (2017) 51-55

The chemial compesidon of the hind leg mear of nomia males and females benween six and eight months of age

Characerisic & monzhs of age 7 months of age 8 months of age SEM' Significance”
Males Females Malks Females Males Females Age Sex

Dry mager (g/%z) 27 2411 =12 2551 2547 0.7 14 . .
Crode protein (g/g) 42 niz 20748 2135 ng a7 L1F) ns ]
Edher exmact {g/kg) 17.9 205 B4 263 2832 3RO 11 e -
Ash (grkg) 1.2 1.4 nz 113 112 11 01 ns s
Hydroorypm ine (/) 118 11 114 115 118 108 0m ns ™
Energetic value (Mg} 425 41 455 4= 442 am 0.0 . .

* SEM: standard emor of mean
Y Signifirance of ermz =P < 0001, F < Q05 m P > 0005

significance. The pH of BF was significantly higher in males than in
females, and this result is in contrast with the resulis of Cholewa,
Pletreak, and Beutling (20049). Advancing age significantly increased
the pH. pH data in literature ame limited, which makes it difficult 1o
compare becawse the metric was determined under different conditions.

The chemical composition of the hind leg meat iz provided in
Tahle 4. Crude protein, ash and hydrosyproline were not affected by the
evaluated factors Dry matter, ether exiract and energetic values were
significantly higher in females and in older muirias. However, Saadoun,
Cabrera, and Castellucio (2006) and Cabrera et al. (2007) did not ob-
serve differences in the hind leg meat compodton of males and fe-
malex Glogowskl and Panas (2009) deserbed a higher dry matier
content in females at six months of age. On the other hand, from the
resulis of Glogowski and Panas (2009), the composition of the hind leg
meat at 4%, nine and 13 months of age are not dear regarding whether
the measurements were significantly affected by age or sex. In our
previos gudy (Thmovd et al., 2015), the effect of sex on hind leg meat
compisition was dependent on nuirla color type For example, cmde
pmitein did not differ in Standard nutdas, bt in Moravian Slver and
Prestice Multicolor, crude proteln was higher in males. Similarly, ether
extract was not affected in Prestice Multleolor but was higher in Stan-
dard amnd Moravian Slver female nutrizs, The present study and the
literaiure show that in nutrias, the comparison of meat compostion is
difficult becawse it depends on certain conditions of the experiment,
mainly color type, age and feading.

3.4 Muscke fiber characterisfcs

Musde fiber measurements are important factors that affect meat
quality. In agreement with our previous study (Timovd ef al, 2015), BF
mainly consisted of red glycolytic IB type fibers; white glyeolytic type
A fibers were the least frequent, whereas the proportion of red ood-
dative fibers type [ was negligibly higher than that of type A fibers
(Table 5). The muscle fiber digdbution of all fiber types in BF was not
affected by the sx of the nutras, which iz in contrast with our previous
study, Tomowd et al. (2015). The inconsistent results of these two

Table: 5

studies are ssumed to be related to comparing different factors. The
percentage of fype | fibers wa not affected by age. However, a pro-
portion of type [IA fibers dgnificantly decreased with advancing age.
The decrease in the frequency of type [LA fibers in older nutria is pre-
sumably associated with a conversion of the [IA fibers to [IB fibers,
which has been described in mabbits (Blanosping, Moura, Wechser,
Femandes, & Dal-Pai-Silva, 2008; Dalle Zotte, Rémignon, & Ouhayoun,
2005). Numerically, the proportion of 1A fibers was lower in females,
amnd we can asume that the changes in the msde fiber conversion
occur earlier in females than in males, Similar rends have been ob-
served in rabbits (Blanosping e al, 2008, The assumption is supported
by a higher pmoportion of and a faster decrease in the proportion of 1A
fibers in males than in females

The C8A (Table 5) of muscle fibers was the largest in type 118 and
agmees with our former study, Timovd et al [(2015). As expected, the
C5A of al types of muscle fibers increased with advancing age. The
highest enlargement of the C8A from six to eight months of age was
observed in type [ (192% inmales and 172% in females). The growth of
this type of muscle fiber is presumably related to its function because it
is aerobic with a high mte of energetic metabolism. Similarly, Dalle
Zotte et al (2005) and Blanosping et al. (2008) observed the highest
enlargement of the C5A in type [ fibes with advancing age in mbbits.
The lowest increase of the C5A was in type l[B fibers (135% in males
and 21% in females), as an anaerohic fiber type and the moa abundant,
and is more asociated with growth. Type [B fibers in males almost
doubled their C5A between the 7th and Bth months of age, and pre-
sumably, the gze eflected the growth of the hind leg of males at this
age Large incmeazes of the C5A in males can be negatively assocated
with meat toughness, which has been observed in pigs (Kim et al,
2013), rabbits (Chodovd, Thmovd, Volek, Skfivanovd, & Vitkovd, 2016)
and mutrias (Tomovd et al, 2016).

4. Condusion

The resulis of this fudy with mitdas kept in intensive production
system show sexual dimorphism in the growth of mal and female

Muscle fiber characeristios of the Biceps femorks of nmima males and females benween six and eight mongs of age.

Characeristic Type of fiber amonths of age 7 mongs of age 8 months of age SEM* Sigrd firance®
Males Females Males Femals Males Females Age Sex
Percentage of mal fibers (%) 1 57 38 1] 57 a5 549 1.0 s m
oA EE 14 41 13 11 a4 0 - IS
o8 868 929 a7 949 °7.4 |7 11 e ]
CEAS (pm) 1 1085 1270 25 25483 a4 3450 105 e =
A 80 1205 27 151 2584 524 104 e e
k3 e 3084 A1sh 3661 5086 3735 a5 o -
“* SEMt srandard aror of mean.
b Signifirance of erms =P < 0001, *F < 005, nsF > 005
* CEA onoms-sectonal area.
B4
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nutrias from three months of age and increasing differences with ad-
vancing age The gmwih of females considerably decmased, and feed
comsumption increased in females from six months of age. However,
males matured late The dessing-out percentage and the meat bone
rato weme not affected by the sex and age ef nuiriasz The pH of the hind
leg meat increased with age, and was higher in malez Meat color was
unaffected, and negligible differences in the muscle fiber proportion
were obgerved. A higher dry matter in females and older animalk was
related o the ether extract content in the hind leg meat. The age and
sex of nutrias mainly affected the ske of musde fibers. Based on these
reanlts, it can be suggested that mutriss under intendve production
system ¢can be slaughtered at six months of age when they mach
slaughter weight with lower feed consumption and have a good carcass
composition and meat quality.
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9 Diskuze

Studie obsazené v této praci byly zaméfeny na vyhodnoceni velikosti populace a efektivni
velikosti populace u t¥ barevnych typt nutrii zafazenych mezi genetické zdroje Ceské
republiky. Byl vyhodnocen riist, jatecna uzitkovost a kvalita masa u standardnich nutrii
Vv zavislosti na pohlavi. Krom¢ toho byly porovnany rozdily v ristu, jate¢né uzitkovosti a
kvalité¢ masa v zavislosti na pohlavi a barevném typu. A nakonec byl posouzen vliv pohlavi a

véku na masnou uzitkovost a kvalitu masa.

Stanoveni velikosti populace v prubéhu let 2006 — 2015 pfindsi udaje o vyvoji stavl
chovanych nutrii jednotlivych barevnych typi. Prace navazuje na vysledky studie Kaplanové
et al. (2012), ktera uvadi stavy nutrii v roce 2000. Pocet chovii jednotlivych barevnych typt se
sledovaného obdobi u ptestickych nutrii, naopak nejvice chovateltl bylo u standardnich nutrii.
V porovnani s tdaji Kaplanové et al. (2012) dochazelo u standardnich nutrii od roku 2000
k nartistu stavii chovanych nutrii az do roku 2011, kdy nasledoval prudky pokles. U stiibrnych
nutrii a prestickych nutrii nebyly vyrazné rozdily v poctu chovanych zvifat mezi naSimi
vysledky a udaji ve studii Kaplanové et al. (2012). Podobné¢ jako u standardnich nutrii tak i u
ptestickych nutrii bylo nejvice zvifat v roce 2011, naopak u sttibrnych nutrii bylo nejvyssich
stavii dosazeno uz v roce 2010. Také v Polsku doslo od roku 2000 do roku 2008 k vyraznému
poklesu poc¢tu chovanych nutrii pfedevsim u standardnich, gronlandskych a ¢ernych nutrii
(Beutlingova a Cholewa, 2010). Autoti dale uvadéji, ze u ostatnich barevnych typt nebyl
pohles tak vyrazny, ale v ptipadé sobolovych nutrii doslo k vyhynuti. U efektivni velikosti
populace standardnich nutrii byl zaznamenan stejny trend jako u stavi. V piipadé¢ stéibrnych a
pirestickych nutrii nebyla zména efektivni velikosti populace tak vyrazna jako u standardnich
nutrii. Vysledky stanoveni efektivni velikosti populace neni mozné porovnat s literaturou,
jelikoz tyto informace nejsou dostupné. Dle kritérii Evropské asociace pro zivo¢iSnou vyrobu
(EAAP) stanovujici ukazatele ohrozeni plemen je populace standardnich nutrii ohrozena,
zatimco populace stiibrnych a ptestickych jsou kriticky ohroZené. Na zakladé téchto vysledkl
existuje riziko ztraty biodiverzity, zhorSeni vitality a reprodukénich charakteristik v nékolika
generacich v populacich stiibrnych a prestickych nutrii. Nizké efektivni velikost populace by
V budoucnu mohla ovlivnit zvySeni inbreedingu a fixaci Skodlivych mutaci. Pokud nedojde ke
zvySeni velikosti populace nutrii v Ceskych genetickych zdrojich, existuje riziko ztraty

jedinecnych vlastnosti, které byly ziskany v prabéhu let. Diky c¢innosti Narodniho
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koordina¢niho stfediska se v poslednich letech dafi drzet stabilizované pocty nutrii

jednotlivych barevnych typa.

Analyza reprodukcnich ukazateli je dilezitd pro vyvoj populace a obménu rodin. Vyse
zminéna analyza vychazi z po¢tu vrhi, poctu narozenych a odstavenych mlad’at. Vysledky
vztahujici se plodnosti jsou nizsi v porovnani s vysledky Mertina et al. (2005), ktefi uvadeji v
priméru dva vrhy na samici v jednom roce. Velikost vrhu byla ovlivnéna barevnym typem,
bohuzel v literatuie nejsou dostupné udaje o vlivu barevného typu na pocet vrhi. Velikost
vrhu, ktera je dana poctem narozenych mlad’at na jednu samici, byl také ovlivnén barevnym
typem. Také ve studii Mertina et al. (2002) byl zaznamenan vliv barevného typu na velikost
vrhu. Dal$im dilezitym ukazatelem reprodukce je pocet odstavenych mlad’at, jenz byl,
podobné¢ jako velikost vrhu, ovlivnén barevnym typem. V piipadé poétu odstavenych mlad’at

nejsou dostupné udaje o vlivu barevného typu.

Krom¢ ukazatelti reprodukce jsou dal§imi dulezitymi ukazateli pro fizeni chovu rastové
schopnosti a jate¢na uzitkovost nutrii. Pro stanoveni ekonomicky pfijatelného véku pro
porazku je intenzita riistu, kterd se s v€kem sniZuje. U intenzity rdstu nutrii byla zaznamenéana
interakce barevného typu a pohlavi od 2. do 6. mésice véku. Zpocatku rostly intenzivnégji
samice prestickych nutrii a nasledné samci téhoz barevného typu. V piipadé vlivu barevného
typu byly zaznamenany vyznamné rozdily od 2. do 5. mésice v€ku s nejvyssimi hodnotami u
prestickych nutrii. V porovnani se studii Beutlingové et al. (2008) gronlandskymi nutriemi byl
zaznamenan intenzivnéjsi rist u vSech tfi barevnych typd. Pohlavni dimorfismus byl patrny
Cabrery et al. (2007) a JanuSkevicCiuse et al. (2015) byly vé veéku tif mésich zjistény rozdily
mezi pohlavimi V roumezi hodnot 13 — 18 %. V naSich studiich byly na konci vykrmu rozdily
mezi pohlavimi 20 — 24 %. Také Cabrera et al. (2007), Januskevicius et al. (2015) a Saadoun
a Cabrera (2019) uvad¢ji v dobé porazky rozdily mezi pohlavimi v rozpéti 18 - 26%. Naopak
ve studii Tulleye et al. (2000) byly rozdily mezi pohlavimi u volné Zijicich nurii 11,5 %.
DalSimi ukazateli, které ovliviiuji ekonomiku chovu, jsou spotieba krmiv a konverze. Vyssi
spotieba krmiv je u samcu, také ve studii Cabrery et al. (2007) byla vyssi spotieba krmiv u
samci. Primérna konverze byla mezi pohlavimi vyrovnana s niZz§imi hodnotami u samci,

podobné¢ jako u Cabrery et al. (2007).

Z hlediska jatecné uzitkovosti je dulezitym ukazatelem jate¢na vytéznost, kterd se u nutrii

pohybuje v rozmezi hodnot 48,1 — 55,8 % (Cabrera et al., 2007; Januskevicius et al., 2015;
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Tamova et al., 2015). V piipad¢ jatecné vytéznosti nebyl v nasich studiich zjistén vliv
pohlavi, barevného typu a ani véku. V zavislosti na pohlavi byla ndmi zjiSténd jatecna
vytéznost u samic nepatrné nizs$i nez u samct. Podobna situace byla popsana ve studii Mertin
et al. (2003), Cabrery et al. (2007), Beutlingové et al. (2008), JanuSkeviciuse et al. (2015),
Tamové et al. (2015) a Saadouna a Cabrery (2018). Informace o vlivu véku na jateCnou
vytéznost nejsou srovnatelné s literaturou, protoze tyto udaje nebyly publikovany. DalSim
dulezitym ukazatelem jsou hmotnosti a podily jednotlivych partii jate¢né opracovaného trupu.
Rozdily v hmotnosti zadni Casti nebyly mezi barevnymi typy prikazné. V zavislosti na
pohlavi byla hmotnost zadni ¢asti vyssi u samct. Tyto udaje jsou v literatufe nové. Podil
zadni ¢asti nebyl ovlivnén pohlavim s hodnotami od 40,1 % do 41,6 %. Ve studii Timové et
al. (2015) byl podil zadni ¢asti nepatrné vyssi. V zéavislosti na v€ku dochéazelo od 6. mésice
veéku k postupnému snizovani podilu zadni ¢asti. Informace o vlivu véku neni mozné porovnat
s literaturou. Hmotnost stehen nebyla rovnéz ovlivnéna barevnym typem. V zavislosti na
pohlavi byly hodnoty vyssi u samct. V literatufe nejsou udaje o hmotnosti stehen. Podil
stehen byl 24,1 — 30,5 % s nepatrné vy$$imi hodnotami u samcti. Také ve studii Tamové et al.
(2015) byl podil nepatrné vyssi u samcti. V piipadé vlivu véku nebyly zaznamenany rozdily
v 6., 7. a 8. mésici. Literatura dosud neuvadi vliv véku na podil stehen. V pfipadé hmotnosti
masa stehen bylo dosazeno vysSich hodnot u standardnich a piestickych nutrii. Podobné jako
hmotnost stehen tak i hmotnost masa stehen neni v literatufe dosud uvedena. Podil masa
stehen (20,3 — 20,4 %) nebyl ovlivnén pohlavim. Ve studii Tamové et al. (2015) byl podil
stehen niZz8i, ale nebyl ovlivnén pohlavim. Naopak u hmotnosti hibetu byl zjistén vliv
barevného typu s nejvySsi hmotnosti u standardnich nutrii, zdroven byla vys§i hmotnost

hibetu u samcti. Informace o hmotnosti hibetu nebyly dosud v literatufe uvedeny.

S intenzitou rdstu souvisi i nékteré biochemické ukazatele v krvi nutrii. U celkového obsahu
bilkovin byla zji§téna interakce barevného typu a pohlavi s nejvy$simi hodnotami u stiibrnych
a prestickych samic. V zavislosti na barevném typu byla nejvyssi koncentrace u prestickych
nutrii. Informace o vlivu barevného typu nejsou v literatufe dostupné. V ptipad¢ vlivu pohlavi
byl vyssi obsah u samic. Nami zjisténé hodnoty se pohybuji ve vétSim rozpéti nez ty, které
uvadi Jelinek a Illek (1984) a Januskevicius et al. (2015). Dal§im ukazatelem metabolismu
bilkovin je obsah albuminu, jenZ byl ovlivnén pouze pohlavim s rozdilnymi vysledky mezi
studiemi. Rozdily mezi studiemi mohou byt zpisobeny nadmérnym piijmem vody, poptipadé
zde mohl sehrat z4sadni roli 1 zdravotni stav. Nami zjiSténé hodnoty jsou srovnatelné s témi,

které¢ publikovali Jelinek a Illek (1984). Poslednim hodnocenym parametrem bilkovinného
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metabolismu je obsah mocoviny, ktery byl ovlivnén barevnym typem a pohlavim. V zavislosti
na barevném typu byly vys$si hodnoty u standardnich nutrii a v ptipad¢ vlivu pohlavi byl nizsi
obsah u samic, coz je v souladu s Jelinkem a Illkem (1984). Z ukazatelii metabolismu tuku byl
obsah TAG ovlivnén pouze barevnym typem s nejvysSimi hodnotami u standardnich nutrii.
Udaje o obsahu TAG nejsou V literatufe dostupné. V piipadé cholesterolu, ktery je
prekurzorem steroidnich hormont, byl, zaznamendm vliv pohlavi. Také u tohoto ukazatele
byly rozdily mezi studiemi, které mohli byt rovnéz zpisobeny zdravotnim stavem.
V porovnani s Januskeviciusem et al. (2015) jsou nase hodnoty nepatrn€ nizsi. Poslednim
ukazatelem metabolismu lipidil je obsah NEFA, ktery nebyl ovlivnén barevnym typem a ani
pohlavim. O obsahu NEFA nejsou dostupné zadné informace. V piipadée glukdzy byla zjisténa
interakce barevného typu a pohlavi s vy$§imi hodnotami u samic MS a PV. V zavislosti na
barevném typu byly vyssi hodnoty u PV. O vlivu barevného typu nejsou v literatufe zadné
informace. V piipadé¢ hematologickych ukazateli nebyl v pfipadé koncentrace hemoglobinu,
poctu leukocyti a MCV zjistén vliv pohlavi, zatimco pocet erytrocyti a HTC byl vyssi u
samcl. V porovnani s obecnymi hodnotami u nutrii z volné¢ho vybéhu byly ukazatele HCT,
MCYV a haemoglobinu vyS$§i v nasi studii. V ptipad¢ erytrocytl a leukocytl nejsou v literatuie

dostupné zadné informace.

Dtlezitymi faktory, které ovliviiuji kvalitu masa, jsou fyzikalni vlastnosti a chemické slozeni.
na hodnotu pH nebyl v naSich studiich publikovan. Hodnota pH stehen nebyla ovlivnéna
pohlavim a u nutrii se pohybuje v rozmezi hodnot 5,53 — 6,30, coz odpovida vysledkiim, které
uvadéji Alt et al. (2006), Migdat et al. (2015) a Saadoun a Cabrera (2019). V zavislosti na
véku se hodnota pH vyrazné meénila. V Sestém mésici byla hodnota pH podstatné nizsi
V porovnani se sedmym a osmym mésicem véku. Informace o vlivu véku v literature chybi.
V piipad¢ barvy masa nebyly informace o vlivu barevého typu publikovany. Byl zjistén vliv
pohlavi na parametr L*, naopak u parametru a* a b* nebyl vliv pohlavi pozorovan. Rozpé&ti
hodnot bylo v ptipad¢ L* 33,9-44,1, a* 7,33-12,9 a u b* 6,31-13,5. Také Cholewa et al.
(2009) a Migdat et al. (2016) uvadéji srovnatelné hodnoty pro parametr L*, a* i b¥*.
V zavislosti na véku nebyly mezi jednotlivymi mé&sici vyznamné rozdily, a vysledky o vlivu
véku nejsou porovnatelné s literaturou. Poslednim sledovanym ukazatelem fyzikalnich
vlastnosti je sila stfihu. Vyrazn¢ vyssi hodnoty byly zjistény u samcu (27,7 N) v porovnani se

samicemi (22,4 N). Informace o sile stfihu jsou V literatufe nové.
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Kromé fyzikalnich vlastnosti je kvalita masa ovlivnéna i chemickym slozenim, které je dano
predevsim obsahem bilkovin, tuku, hydroxyprolinu a cholesterolu. Chemické slozeni
V zavislosti na barevném typu nebylo v naSich studiich uvedeno. Obsah bilkovin se pohyboval
od 20,7 do 21,4 %, podobné jako ve studiich Saadouna et al. (2006), Cabrery et al. (2007),
Glogovského a Panase (2009) a Saadouna a Cabrery (2019). Zarovén nebyl obsah bilkovin
ovlivnén pohlavim a vékem. Glogowski a Panas (2009) nezjistili u nutrii v extenzivnim
systému vyznamné rozdily v obsahu bilkovin mezi Sestym a devatym mésicem. Obsah tuku
byl ovlivnén pohlavim s hodnotami 1,79-2,93 % u samcu a 2,05 — 3,80 % u samic. Také
Saadoun et al. (2006), Cabrera et al. (2007), Glogowski a Panas (2009) uvad¢ji u samct
rozpéti hodnot 1,41 — 3,60 u samct a 1,56 — 8,80 u samic. V zavislosti na véku byl vyssi
obsah tuku v Sesti mésicich v€ku a nasledné dochazelo k jeho poklesu. Naopak Gtogowski a
Panas (2009) uvadéji ve véku Sesti mésict niz$i hodnoty u samcu a samic (3,05 %)
Vv porovnani s devatym mésicem (6,20 %). V piipadé obsahu hydroxyprolinu nebyl
zaznamenan vliv pohlavi a ani véku. Obsah hydroxyprolinu byl v rozmezi 1,05 — 1,14 g/kg.
Literatura neuvadi informace o vlivu pohlavi, dostuné jsou pouze informace u samic. Migdal
et al. (2013) pozoroval u samic niz§i obsah hydroxyprolinu (0,9 g/kg). Také u obsahu
cholesterolu (55 — 56 mg/100g) nebyl zjistén vliv pohlavi. V porovnani s vysledky ve studiich
Saadouna et al. (2006), Cabrery et al. (2007) a Saadouna a Cabrery (2019) byly nase vysledky

nizsi.

Pocet a velikost svalovych vldken jsou dilezitymi faktory, které ovliviiuji senzorické
vlastnosti masa. Nejpocetnéjsi zastoupeni maji svalova vlakna typu IIB (144 — 175 svalovych
vldken na mm?), naopak svalova vlakna typu ITA jsou zastoupena nejméné (8,67 — 15,6
svalovych vldken na mmz). Podobna situace byla popsdna i1 ve studii Tamové et al. (2016).
Podil jednotlivych typt svalovych vldken nebyl ovlivnén pohlavim. Nepatrné vyssi jsou u
samcu podily svalovych vlaken typu IIA (0,4 — 7,41 %). V pripadé typu I (4,5 — 18,2 %) a |1I1B
84,3 — 93,7 %) se vysledky naSich studii rozchazeji. Timova et al. (2016) uvadi u nutrii
srovnatelné podily svalovych vldken. Naopak ve studii Timové et al. (2015) byl podil I vyssi
u samcu, zatimco podil IIA a IIB byl vys§i u samic. Rozdily mezi studiemi mohou byt
zpiisobeny individualitou zvifat a rozdilnou vyZzivou do odstavu. Pfi porovnani s kraliky byl
podil svalovych vlaken typu | (2,1 — 4,9 %) srovnatelny, zatimco typ IIA byl u kralikd
zastoupen vice (22,6 — 35,1 %). V piipadé typu IIB byl podil u kraliki nizsi (60,0 — 75,3 %)
(Dalle Zotte et al., 2005). V zavislosti na véku se zastoupeni svalovych vlaken typu I a 1IB

vyrazn€ neménilo, pouze v pfipad¢ IIA doslo k vyraznému snizeni podilu. Informace o vlivu
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véku na podil svalovych vlaken jsou v literatuie nové. V ptipadé CSA nejsou vyrazné rozdily
mezi pohlavimi ve velikosti svalovych vlaken typu I (2173 — 3450 umz) a llA (2107 — 2586
umz), zatimco svalova vlakna typu IIB dosahuji vyrazné vyssich hodnot u samct (4094-5086
um?) v porovnani se samicemi (3666 — 3735 pm?®). Tamové et al. (2016) uvadgji vyssi
hodnoty IIA a IIB, zatimco v ptipadé I jsou hodnoty srovnatelné. Naopak ve studii Timové et
al. (2015) byly v zavislosti na pohlavi vyrazné vyssi hodnoty u samcti. U kralikii hodnoty
CSA dosahovali hodnot 605 — 1318 pum?® u typu I, 599 - 1147um?®u typu 1A a 986 — 1783
um® u typu IIB (Dalle Zotte et al., 2005). Vliv véku se projevil zvySovanim plochy
jednotlivych typid svalovych vldken, zatimco v Sesti mésicich byla plocha vSech typi nizsi u

wewvr

Vysledky CSA v zavislosti na v€ku nebyly v literatue dosud publikovany.
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10 Zaveér

Cilem ptedlozené prace bylo popsat a posoudit stav barevnych typl nutrii zatazenych do
genetickych zdroji (Ceska varianta standardni nutrie, moravskd stfibrna a presticka
vicebarevnd) a soucasné zhodnotit jejich masnou uzitkovost. Vyhodnoceni velikosti populaci,
reprodukce, vykrmnosti, jate¢né hodnoty, biochemickych a hematologickych ukazateli krve

nebylo dosud detailn¢ popsano.

Velikosti populaci jednotlivych barevnych typti nutrii se v pribéhu sledovaného obdobi
vyrazn¢ ménila. Nejnizsi populace byla u stiibrnych a piestickych nutrii, jejichz status je dle
FAO kriticky ohroZeny. V piipadé standardnich nutrii, jez jsou nejpocetnéjsi, je populace
ohrozena. Reprodukéni ukazatele byly ve vSech sledovanych parametrech ovlivnény
barevnym typem. Nejlepsich vysledkti reprodukce bylo dosazeno u standardnich nurtii,
naopak nejméné mladat bylo narozeno a odstaveno u piestickych nutrii. Pro udrZeni vSech tii
barevnych typti by bylo vhodné rozsifit chovatelskou zakladnu a nalezeni novych
nepiibuznych jedinct. Podpora v ramci genetickych zdroji je 1 nadale nutna v zavislosti na

riziku ohroZeni.

Ukazatele vykrmnosti a jate¢né hodnoty byly v nékterych parametrech ovlivnény pohlavim,
barevnym typem a vékem. Intenzita rustu byla ovlivnéna pohlavim, s vyssi intenzitou rustu u
samcu. Barevny typ mélo vliv na intenzitu ristu s nejvyssimi hodnotami u ptestickych nutrii.
S vys§i intenzitou rdstu SOuvisi i vy$$i ziva hmotnost na konci vykrmu. U ukazateltl jate¢né
hodnoty byly zjistény vys$si hodnoty u samct v hmotnosti jate¢né opracovanych trupt a jeho
jednotlivych partii (hmotnosti zadni Casti (28 %), hibetu (41 %) a stehen (24 %) a masa stehen
(30 %)). Rozdily v podilech vyse zminénych ukazateli jiz nebyly statisticky vyznamné
Vv zavislosti na pohlavi. V ptipadé€ vlivu barevného typu byla hmotnost hibetu u prestickych a
standardnich nutrii vys$si 0 13% Vv porovnani se stiibrnymi. Ve véku Sesti mésicti byly vyssi

vvvvvv

stehen.

Z hlediska kvality masa nebyl publikovan vliv barevného typu na fyzikalni a chemické
slozeni. V zavislosti na pohlavi byla vyssi hodnota pH u samct, u véku byly zjistény nejnizsi
hodnoty pH u nutrii v Sestém mésici véku. Dalsim ukazatelem kvality masa je chemické
slozeni. V piipad¢é chemického slozeni byl u samcii niz$i obsah tuku. V zavislosti na véku
byly nizs§i hodnoty obsahu tuku v Sestém mésici. U ostatnich ukazateli chemického slozeni

nebyl vliv pohlavi a v€ku patrny.
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Prace pfinasi nové vysledky i v biochemickych parametrech krve samct a samic jednotlivych
barevnych typli. Koncentrace celkovych bilkovin, albuminu, mocoviny a cholesterolu byla
ovlivnéna pohlavim, zatimco barevny typ mél vliv na koncentraci celkovych bilkovin,
mocoviny, tryacylglycerolu a glukozy. Vysledky koncentraci jednotlivych biochemickych

ukazateli by bylo mozné pouzit naptiklad jako standardni hodnoty pro detekci onemocnéni.

Do budoucna by bylo vhodné se zaméfit na navySeni pocetnich stavll jednotlivych barevnych
typt nutrii, predev§im na moravské stiibrné a prestické vicebarevné nutrie. Dalsi vyzkum by
mél byt zaméfen na vyuziti restrikce, kterd by mohla mit pozitivni vliv na zdravotni stav a
zaroven zvysit intenzitu ristu a slozeni jate¢ného téla (vyssi podil cennych partii). Dale by
bylo vhodné zintenzivnit vykrm, tak aby byla zkrdcend doba vykrmu a zaroven by byly
snizeny naklady na vykrm. Za Gvahu by také stidlo vytvoreni vhodnych krmnych smési, které

by odpovidaly pozadavkim na vyZzivu biezich a kojicich samic.

Prace prinesla prvni ucelené vysledky o velikosti populaci nutrii, jejich reprodukénich
ukazatelich, zékladnich parametrech masné uzitkovosti vcetné kvality masa, kdy byl
posuzovan vliv barevného typu, pohlavi a véku u tii barevnych typt nutrii v definovanych
podminkach. V soucasné dob€ jsou nutrie zafazeny na seznam invazivnich druhi, dle natizeni
Evropského parlamentu a rady (EU) ¢. 1143/2014 o prevenci a regulaci zavlékani ¢i
vysazovani a $ifeni invazivnich neptivodnich druht, coz by v disledku mohlo vést k jejich
vyhubeni u nas. Na zéklad¢ ¢lanku 8. tohoto nafiZeni existuje moZnost pro ziskani vyjimky,
ktera by umoznila chov nutrii pro vyzkumné ucely, jejichz vysledky by pfinesly zpravu o
pozitivnim vlivu masa nutrii na lidské zdravi. Zaroven by ziskana vyjimka pomohla k ochrané
genetickych zdrojii, které predstavuji unikatni zdsobu genetické rozmanitosti. V soucasné
dobé, kdy FAO hleda nové zdroje potravy, by diky témto tdajim mohlo byt maso nutrii vice

vyuzivano.
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