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ABSTRACT

The aim of the study was to evaluate several genetic groups for meat quality traits (Intramuscular fat, protein and fatty
acid groups) measured in the Longissimus muscle (LM) in young rabbits from dams generated in a full diallel cross
among four maternal lines - sixteen genetic groups - and sires from a single paternal line. The maternal lines (A, V, H
and LP) are selected for litter size at weaning and the paternal line (R) is selected for postweaning average daily gain.
The meat quality traits were recorded by NIRS from a sample of 285 LM. The sixteen genetic groups were distributed
in four Spanish farms but only one genetic group (V) was present in all farms in order to connect records among
these farms and to be used as reference group. The average values for all traits were within the values found in
published research. No differences in protein were found between lines, crossbreds or reciprocal crosses. The line A
showed significant differences with respect to the V line for intramuscular fat (0.23 g/100 g of muscle), and fatty acid
groups SFA, MUFA and PUFA; 67, 66 and 34 (mg/100 g of muscle), respectively. No significant differences appeared
for the rest of lines but it seem that the line A had the high values for these traits. Significant differences appeared
between the crossbred AH and VV (with higher values for AH) for IMF (0.15 g/100 g of muscle), and fatty acid groups
(SFA, MUFA and PUFA) of 47, 40 and 20 (mg/100 g of muscle) respectively. No significant differences were found in
the rest of contrasts. For the contrast AV-VA the significant difference in SFA was favourable to A line as sire (70
mg/100g muscle) because this crossbred (AV) had the smaller value. As an overall conclusion of the study it can be
indicated that the fattiest meat could be obtained from any genetic type involving the A line while the leanest meat
would be obtained from types involving the V line.

Key words: Rabbit, Genetic Effect, Diallel Cross, Meat salMaternal Lines

INTRODUCTION

Rabbit meat has good nutritive properties becausas lower fat and higher polyunsaturated fatigsac
(PUFA) content than other meats (Hernandez and @tri2D06). Nowadays, meat quality characteristics
are not a key point in meat rabbit production induddowever, it is highly desirable to know thetgtive
effect that selection for other traits might havetbe quality of the meat. Thus, in case of a negat
effect, the selection process could be modifiedrifidedez et al., 2004). On the other hand, the
reproductive characteristics of the rabbit make #iecie an excellent research animal model (Hdazan
et al., 2004) to generate, after selection experimy@nimal material that could be used to deexjose

the biological process behind the different mealigutraits.

Considering all these factors our objective wasdtimate differences with regard to traits relatéti the
chemical composition of the meat, for animals whdams came from a full diallel-cross among four
maternal lines and the sires from a paternal {he. final purpose was to detect genetic differeramess
the different maternal lines that might be involied large program for the genetic improvemenneft
rabbit production.
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MATERIALS AND METHODS
Animals, Experimental design and Traits.

The present study involved animals which were theggny of a crossbred dam and a purebred sire
coming from a line selected for body weight gaifiedtiening (R line). Dams came from a full dialbebss
among four maternal lines (A, V, H and LP) all béin selected for litter size at weaning but hawng
different genetic origin. Thus, the maternal gengtioups involved in the experiment were 4 puredin
(A, V, Hand LP) and 12 single crosses (AV, VA, AHA, AL, LA, VH, HV, VL, LV, HL and LH). The

first letter of the genetic group name correspdod$e sire line and the second one to the danmiimee.

L is used to identify the LP line.

The animals of A, V and LP lines were kept as aogepulations since the beginning of the selection
process for prolificacy (number of weaning) urtié tpresent and were housed on the farm of the Anima
Science Decloartment, Universidad Politécnica denédeU.P.V.). The current generations of these lines
are 46, 42 and 11 respectively. The H line was housed on the sama fntil its 18 generation of
selection (May, 2004) when it was moved to anofaem 180 km north of Valencia (San Carlos de la
Répita, Tarragona); this line is now in its"™2§eneration of selection. The process of foundatind
selection can be consulted in Estany et(4B89) for the A and V lines, Cifre et al. (1998) the H line,
Sanchez et al. (2008) for LP line and Estany €t1&92) for R line.

The study was carried out in four different farmsSpain, located in Altura (Castellén, Rioseco deid
(Ledn,), Valencia and Sant Carles de la Rapitaréif@mna). In each farm, the same experimental design
was performed. The genetic group VV was preseallifarms allowing data connection between farms.
Twenty five females of each genetic group from different farms were inseminated by bucks of the R
line. At weaning (at 28 d of age), 120 young rablmf each genetic group were randomly sampled,
avoiding whole litters. The young rabbits were uidiially identified by a number tattooed on the aad
placed in collective cages of eight individuald, @fl them belonged to the same genetic group, until
marketing at 63 d of age. During post-weaning pkri@bbits were fedd libitum with a standard
commercial pellet diet and fresh water.

The transport of the rabbits to the slaughterheuseless than 12 hours, including load and unldabeo
animals. In the load of the rabbits, the genetmugs were randomized (each box contained one animal
from each genetic group) to avoid differences doewhiting times at the slaughterhouse. After
slaughtering, the carcasses were stored at 4° i@gd@4 hours and then, in the meat laboratory ef th
Department of Animal Science of the UPV, thengissimus muscled.M) were excised from the
carcasses. Meat obtained from the LM was groumeezf-dried and stored at -80° C until analysest Mea
was scanned with near infrared reflectance spexipys(NIRS) (model 5000, FOSS NIRSystems INC.,
Hilleroed, Denmark) and intramuscular fat (IMFjpfein content (Protein) and fatty acid groups (SFA
MUFA, PUFA) composition of the LM were determine@pdying calibration equations previously
developed (Zomefio et al., 2012). These equatiamsttli yield protein and IMF content expressed as
0/100 g of muscle in a fresh basis, and fatty acihposition expressed as mg /100 g of muscle iashf
basis.

Statistical Analysis
The model used for the analysis of all the mealityuaaits was:

Y =GG +F +§ +g
WhereYijkI is a record of the traitGG; is the effect of genetic group (16 levelsyis the effect of the

farm (4 levels);S is the effect of the sex arg},, is the residual effect.

Estimates of the differences between all the gemearoups and VV animals were obtained by least
squares, using the program blupf90 (Misztal et28102). In addition to the estimates of the grofiigcts,
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the error (co)variance matrix between them wasinmethin order to get the errors of the reported
contrasts. The residual variance required to sihiganodels were estimated in a previous REML step.

RESULTS AND DISCUSSION

The means (standard error) for meat quality traiese 1.21(0.22), 22(0.40), 208(66), 232(70) and
331(36) for IMF, Protein (in g/100g of muscle), SFMUFA and PUFA (in mg/100g muscle)
respectively. These values were within the rangettoér studies (Hernandez et al., 2004; Zomefib et a
2012). The contrasts between the dam effects dfrie for the studied traits can be observed ind 4.
Regarding IMF, the line A had the higher contering significant the difference with respect tceliv.
Non-significant differences were found for the @it of protein between the lines. Significant
differences in the contrast A-V were found forfality acid groups (in favour of the A line), andsgdie
non-significant differences with the other lingsséems that the line A had the highest contenfafiy
acid groups (SFA, MUFA and PUFA) in agreement wihighest value for IMF

Table 1. Contrasts (standard error) between the linegnfeamuscular fat'{MF, g/100g muscle), protein
(9/100g muscle) and fatty acid grougSKA, *MUFA, “PUFA, mg/100g muscle) of theongissimus
muscle

Traits A-H A-LP AV H-V LP-H LP-V

UMF 0.15(0.11) 0.14(0.08) 0.23(0.08)* 0.08(0.08) 010.11) 0.09(0.08)
Protein -0.10(0.20) 0.05(0.14) 0.17(0.15) 0.27(.14  -0.15(0.20) 0.13(0.15)

2SFA 49(33) 38(23) 67(24)* 19(23) 10(33) 29(24)
SMUFA 58(33) 41(23) 66(24)* 8(23) 17(33) 25(24)
“PUFA 26(18) 24(13) 34(13)* 7(13) 3(18) 10(13)

1 IMF intramuscular fa2. SFA saturated fatty acids;MUFA monounsaturated fatty acidsPUFA polyunsaturated fatty acids;
*P < 0.05 (significant difference at= 0.05).

In commercial farms crossbhred does are the mostnmmtype of females, thus a characterization df the
meat quality traits could be relevant. For thispmse all the crossbred types were compared to the V
type (Table 2). In the comparison between theetbffit crossbred groups and one particular purebred
group we will assess not only differences with exsfo heterotic effects but also differences gaieer

by direct-maternal and grand-maternal effects (Mézy et al.,, 2015). Table 2 shows significant
differences between AH and VV. This agrees with tbsult commented before in the Table 1. No
significant differences were found for the proteimtent.

Table 2 Contrasts (standard error) between crossbredtigegreups and V line for intramuscular fat
(IMF, g/100g muscle), protein (g/100g muscle) and fatigd @roups {SFA, *MUFA, “PUFA, mg/100g
muscle) of the.ongissimusnuscle

Traits IAH-VV AL-WV AV-VV HV-VV LH-WV LV-VV All-\VV

2IMF 0.15(0.05)*  0.05(0.05)  0.02(0.05)  0.06(0.05) .0T0.05) -0.06(0.05)  0.05(0.04)
Protein 0.10(0.1)  0.01(0.1)  0.02(00.1)  0.01(0.1) 01¢0.1)  0.10(0.1)  0.03(0.1)

3SFA 47(16)* 17(16) 8(16) 19(16) 24(16) -18(16) 11
*MUFA 40(16)* 13(16) 2(16) 16(16) 16(16) -18(16) 12)
SPUFA 20(9)* 4(9) 0(9) 7(9) 6(9) -10(9) 4(6)

1 One cross and its reciprocal are considered tegétBFA saturated fatty acids;MUFA monounsaturated fatty acidsPUFA
polyunsaturated fatty acids; L:LP liné® < 0.05 (significant difference at= 0.05).

The importance of using a particular line eithersae or dam in a cross was assessed by testing the
differences between a particular cross and itsprecal (Table 3), these contrasts are reflectirgy th
existence of grand-maternal genetic effects. Ferctintrast AV-VA the significant difference in Skas
lower for the group in which the A line is acting gire; in this sense we indicate the favourabds<to
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be AV because a desirable feature in a breedingrgno would be to reduce the level of SFA.
Nevertheless, it can be indicated that the magaitfdboth heterotic and grand-maternal effectovs |
because of the scarce presence of significantedigiumrtables 2 and 3.

Table 3 Contrasts (standard error) between reciprocassa® for intramuscular fatMF, g/100 g
muscle), protein (g / 100 g muscle) and fatty apioups {SFA, “MUFA, *PUFA, mg/100 g muscle) of
the Longissimus muscle

Traits AH-HA AL-LA AV-VA HV-VH LH-HL LV-VL

IMF 0.10(0.1) -0.09(0.1) -0.02(0.1) 0.11(0.1) 00a) 0.01(0.1)
Protein 0.10(0.2) 0.11(0.2) 0.02(0.2) -0.19(0.2)  21(0.2) 0.09(0.2)

SFA 46(32) -18(32) -70(32) 41(32) 25(32) -8(32)
2MUFA 40(33) -17(33) -58(33) 32(33) 22(33) -3(33)
SPUFA 17(18) -8(18) -29(18) 15(18) 10(18) -3(18)

!, SFA saturated fatty acids;MUFA monounsaturated fatty acidsPUFA polyunsaturated fatty acid$® € 0.05 (significant
difference atr = 0.05).

CONCLUSIONS

Some significant differences were observed betwbendifferent genetic types involved in the diallel
cross conducted. These differences were detectebde A and V lines for SFA, MUFA and PUFA;
meat from A line is the fattiest; no significanffdiences were found for contrasts involving otliees
and the A line but there were indications thatAhkne had the highest contents of the differemtety of
fatty acids. Regarding the comparisons betweerrbeses and V line, the crossbred AH was supesior f
IMF, SFA, MUFA and PUFA. In general, the reciprocabss effects were not significant but the cross
AV was preferable over VA with regard to SFA coritdn spite of all this it can be concluded that th
observed significant contrasts are mainly consetpier direct-maternal genetic effects, playing gran
maternal and heterotic effects a much lower roléaéncontrol of the studied traits.
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