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ABSTRACT

For the purpose characteristics of the Minxinnan Black Rabbit, its reproduction, growth, slaughter performance and meat
quality were analyzed. The results showed that, the average litter size, litter size born alive, litter weight at 3 weeks and at
4 weeks, and survival rate of the rabbits from birth to 4 weeks of age were 7.21 kits, 6.91 kits, 1471 g, 2645 g and 91.45%,
respectively. The average weights of the male and female at 10 weeks were 1389 g, 1354 g, and 1608 g, 1576 g at 13
weeks, respectively. The average weights of adult males and females were 2638 g and 2590 g, respectively. The carcass
yield at the age of 90 days and 120 days were 52.55 % and 53.83 %, the carcass vyields with giblet were 58.47 % and
60.42 %, respectively. The pH value, water loss rate, shear force value and drip loss of the longissimus dorsi were 6.43,
38.52 %. 11.63 Newton, and 1.22 %, respectivelv. The rate of cooked hind leq meat is 65.87 %. There were significant
differences between male and female in the drip loss and the rate of hind leg cooked meat (P<<0.05) .
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INTRODUCTION

Minxinan black rabbit is a local breed of small bapwhich has been selected by the local farmersaf
long time, and mainly distributed in the regionslLaingyan and Quanzhou in Fujian province. It was
registered by the National Livestock and Poultryn&ie Resource Committee in 2010 in China.

Minxinan black rabbit is black fur, short-straighdir, black conjunctiva, and their bodies are symost

Its adaptability, disease resistance, and meatitguate main feature. In the past decades, it was
degenerated because of the shortage of selectimnsthtus was changed by the fact that the pul#trab
herds were preserved and purified by Tongxian Rathbsbandry Development Co. Ltd since 2010. In the
later years, the size of population of these rabiits gradually increased year by year, togethtbr thve
development of industry in the Fujian region. Therpmse of this study was to get basic data for
preservation and utilization of the rabbit for fheure.

MATERIALSAND METHODS

Animal managementAll rabbits of this study were collected from theegerved pure Minxinan black
rabbit herds, and raised at the rabbit farm of yamgTongxian Rabbit Husbandry Démament Co. Ltd.
Data from 68 litters born during the spring and manwere used to characterize the population.

The stocking densities of the growing rabbits w&r8, and 2 animals per cage at the ages of 36600,
and 90-120 days, respectively. Cages size were ¥4@omx40cm. Kits were weaned at 4 weeks. The
amounts of feed distributed at different stagethefgrowing period were: 50-80 g from 30 to 90 dafys
life, and 80-120 g from 90 to 150 d. The amounfeefd distributed to the adult rabbits was betweéh 1
and 160 gFeedwas distributed twice a day, Animals had unlimitetess to water. The feed composition
was DE11.0MJ/kg CP17.0%, and CF13.5%.

Reproduction traits
Litter size, number born alive, litter weight alv@eks and at 4 weeks, body weight and size of dbote
ages of the 10 weeks , 13 weeks and adult (40 Wweeke recorded.
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Growth traits
The body weights and sizes of 66 animals (50% naies50% females) randomly selected from the 68
litters were measured at 10, and 13 weeks.

Carcasstraitsand meat quality

12 rabbits at 90 daymd 12 rabbits at 120 days (50% males and 50% ésmnalndomly selected from the
previous 66 animals) were slaughtered to measuightgeof carcass, heart, liver, kidney, and leadf fa
respectively. Carcass yield with and without gibletre calculated. Fasting before slaughter lasbeldolirs.
Carcasses were stored for 1 hour at environmewtadlitons. Eviscerated carcass weight, heart, liver
kidney, and suet were weighted.

The longissimus dorsi of 12 rabbits at 90 days wesed to evaluate the pH value, water loss ra&arsh

force value, and drip loss. Too was evaluated ditee of cooked hind leg meat, which was that thepgam

weight after steaming was divided by the samplahtdbefore steaming , and then multiplied by 100.

The pH value was determined with the portable pkkifig Instrument one hour after slaughter at kill
house.

Fresh muscle Sample of 1 g was placed betweenyg8-fater papers and had been pressured with Soill
Expand-Compress Instrument by 35 kg for 5 minulds water loss was calculated by the difference
between the weight before pressure and the wefgght@essure divided by the weight before presance
multiplied by100.

Samples of 1cm width and 0.5cm thickness were usedneasure the shear force value using
C-LM2-Testing Instrument. The mean of three repkateasurements was calculated for each sample.
Sample of 2.5 cm length was collected between thendl the  lumbar one to two hours after the rabbits
slaughter in order to evaluate the drip loss. Semplere stored 24 hours in the refrigerator at 4Y@en

the water was absorbed by a paper. Samples wegheebefore and after the storage.

The drip loss was calculated by the difference betwthe weight before storage and the weight after
storage divided by the weight before storage antlipfiad by100. Hind leg meat samples were weighed
and then steamed in an electric boiling drawerGft’d during 30 minutes. After 15 minutes of air,dry
samples were weighed.

Satistical Analyses
All data were analyzed using the biology statiststdtware SPP13.0, a T-test was performed to estim
the sex effect.

RESULTSAND DISCUSSION

Reproduction Performances
Table 1 showed the reproductive performance oMimxinan black rabbit. These data were from 6@t

Table 1. Reproduction performances of the Minxinan bladibra

Birth 3 weeks 4 weeks
. . Number Litter Litter size Litter . . Litter Survival rate
Litter size born alive  weight(g) weight(g) Litter size weight(g) between 4 and13
weeks (%)
7.21 6.91 348.7 6.30 1471.0 6.54 2645.1 91.45
+1.41 +1.21 +49.8 +1.33 +310.4 +1.03 +466.4 +12.63

Growth Performances

Table 2 showed body weights and sizes of the ralahil0 and 13 weeks. The differences were sigmific
between the male and female for the ear lengtB atekeks (P<<0.05), and for the ear widthP<<0.01).
Coefficients of variation of body weight of the lsat 13 weeks and the does at 10 weeks were higher
than 12%. The other coefficients of variation wWexger than 10%.
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Table 2. Growing performances of the Minxinan black rabbit

10 weeks 3 weeks
Sex Body Body Chest Ear Ear Body Body Chest Ear Ear
weight length girth length width weight length girth length width
()] (cm)  (cm) (cm) (cm) (9 (cm) (cm)  (cm) (cm)
Mean 1388.62 33.32 21.98 9.28 5.25 1607.73 35.70 24.05 9.96 5.47
3 +111.55 #1.59 +1.20 +0.54 +0.30 204.73 +1.43 #1.63 058  #0.39
CV/% 8.03 4.78 5.48 5.80 5.80 12.73 4.01 6.79 5.78 .147
Mean 1353.59 33.92 2221 9.31 5.24 1576.00 35.08 24.03 9.65 5.22
Q +166.28 +1.51 +1.65 +0.49 +0.30 #150.94 +1.16 #1.27 +0.43 +0.26°
CV/%  12.28 4.45 7.44 5.24 5.71 9.58 3.32 5.27 4.44 934
J+0  Mean 1371.11 33.62 22.10 9.29 5.24 1591.40 35.38 24.04 9.80 5.34
+141.60 +1.57 +1.44 1051 +0.30 +178.43 +1.33 +1.44 10.52 +0.35
CV/% 10.3 4.7 6.5 5.5 5.7 11.2 3.8 6.0 5.4 6.6

Note: Values with different lowercase superscripts witthe same column are significant at 0.05 levetQ(B5); Values with
different capital letter superscripts within thangacolumn are significant at 0.01 level (P<0.01)gse with the same letters or
without a letter are not significaritP>>0.05) .The same below.

Adult Rabbits Performances
Table 3 showed body weight and sizes of the adbhits. The buck body length was longer than thttie
does (+ 2.45cnt. <<0. 01). All coefficients of variations of body sizes vedower than 9.0%.

Table 3. Body weight and sizes of the adult Minxinan blaatbbit

Sex Body weight  Body length  Chest girth Ear length Ear length
@ (cm) (cm) (cm) (cm)

Mean 2637.99 41.17 28.17 10.20 5.84

a +357.52 +2.60° +1.97 +0.55 +0.29
CV/I% 13.55 6.32 6.98 5.42 5.03
Mean 2590.34 38.72 27.24 9.95 5.71

Q +272.45 +3.16° +1.37 +0.60 +0.32
CV/% 10.5 8.2 4.8 6.0 5.6

Carcass Traits

The carcass traits of the rabbits at 90 days, a@0ddays were showed in Table 4 and Table 5, reispéct
There was no significant difference between maheksfamales for carcass yield, with or without gib{é®
>0.05 .

Table 4. Carcass traits of the Minxinan black rabbit at 9@da

Live Carcass Carcass Carcass Carcass yield Heart Liver Kidney Leaf fat
Sex weight weight yield(%) weight with  with giblet  weight weight weight weight
(9) (9) giblet(g) (%) (@) @) (9) (@)
g 1791.7 936.7 52.2 1053.2 58.8 5.8 54.9 10.3 51.3
+139.2 +97.¢ 2.2 +97.8" +2.1 2.8 +9.3 0.7 +28.6
o 1580.0 835.0b 52.9 919.1 58.2 51 45.4 9.1 20.648.0
+67.% +78.1" #1.1 #32.7P +0.9 +1.6 +5.0 +0.3°
340 1685.8 885.8 52.6 986.2 58.5 55 50.1 9.7 40.5
+151.9 +86.8 +1.7 +98.7 +1.6 +2.2 +8.7 +0.8 +23.0
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Table5. Carcass traits of the Minxinan black rabbit at 18@d

Live . Carcass Carcass yield Heart Liver Kidney Leaf fat
) Carcass Carcass yield . . e . . . .
Sex weight weight (q) (%) weight with with giblet weight  weight weight weight
(9) giblet(g) (%) (9) (9) (9) (9)
g 2028.3 1116.7 55.2 1256.2 62.0 6.1 59.3 10.5 69.8
+170.3 +63.12 2.4 +85.7 +2.0 +2.2 +10.6 +1.9 +21.7
1811.7 950.0 525 1066.2 58.8 4.7 61.5 10.8 43.8
? +2015 +112.8 +3.4 +139.2 +3.3 +0.9 +19.8 2.7 +21.2
340 1920.0 1033.3 53.8 1161.2 60.4 5.4 60.4 10.7 56.8
+210.8 +123.2 +3.2 +148.3 +3.1 +1.7 +15.2 +2.2 +24.6
Meat Quality

Table 6 showed meat quality characteristics oMirexinan black rabbit at 90 days. The longissimossd
drip loss of the bucks was higher than that ofdbes (+0.27 %, R<0.05 . The rate of cooked hind leg
meat of the does was higher than that of the bu&kd7%, R<0.05.

Table 6. Meat quality characteristics of the Minxinan blaebbit at 90days

Sex bH value Water loss rate Shear force value Drip loss Cooked meat rate
(%) (N) (%) (%)

3 6.45+0.18  40.40%3.02 13.43+2.52 1.36+0.13 64.64+1.27

Q 6.4020.21  36.63%3.24 9.82+3.69 1.09+0.15 67.11+1.48

349 6.43+0.19 38.52+3.58 11.63+3.56 1.22+0.19 65.8921.

Our results showed that the body weights at 10{1138) and at 13weeks (1591.4 g) were slightly éigh
than that of Fujian yellow rabbit ( 1287.2 g, 1954, P>0.05), respectively (Xie X.P., et al., 2009). The
adult rabbit was small, and its body weight (261g).2vas significantly lower than the New Zealandit&/h
rabbit(4308.1 gP<<0.05 (Cheng J.F., et al.,2007) , and slightly lowarniliuyi Mountain Rabbit (2832.5
g), respectively (Wu L., et al.,2011).

There were no significant differences between cardenits at 90 days and at 120days, thus thebsita
slaughtering date should be considered accordinghter factors, such as the feed conversion rat a
products price.
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Fans
The M Introduction
@ What characteristic does the Minxinan Black Rabbit have? 1. Minxinan black rabbit is a local breed of small rabbits, black fur, short-straight ear, black conjunctiva, and their
@1t has its own characteristics different from other varieties. bodies are symmetrical. Its adaptability, disease resistance, and meat quality are main feature.
@1t was registered by the National Livestock and Poultry Genetic 2. It was mainly located in the regions of Longyan and Quanzhou in Fujian province. In the past decades, it was
Resource Committee in 2010 in China. degenerated because of the shortage of selection.
3. The pure rabbit herds were preserved and purified by Tongxian Rabbit Husbandry Development Co. Ltd since
2010.
1. Gestation length, litter size, and litter weight were recorded at birth, 3 weeks, and 4 weeks after birth.
2. Body weight, body length, chest girth, ear length, and ear width were measured at 10 weeks, 13 weeks, and 40 weeks of age.
3. After 12 hours of fasting, 12 rabbits at the age of 90 days and 12 rabbits at the age of 120 days were slaughtered. The carcasses were stored for one hour at environmental thermal
conditions. Eviscerated carcass, heart, liver, kidney, and suet were weighted. The hind leg muscle was stored for 24 hours in the refrigerator at 4°C before chemical analysis.
4. The pH value was determined with the portable pH-Testing Instrument one hour after slaughter of the rabbits at killing house.
1. Reproduction traits were showed at table 1. 2. Growing traits were showed at table 2 and table 3.
Table 1 Reproduction performances of the Minxinan black rabbit Table 2 Growing performances of the Minxinan black rabbit
" 10 weeks 13 weeks
Birth Iwecks Avieeks _ Body Body Chest Ear  Ear Body Body Chest Ear  Ear
Number Litter i Litter Survival rate weight length girth length width weight length girth length width
Litter size N 3 Litter size B Litter size . between 4 and13 (2 (cm) (em) (em) (cm) (8 (em) (¢m) (cm)  (em)
bom alive  weight(g) weight(g) weight(g) ks (%) . 1388.62 3332 2198 928 525  1607.73 3570 2405 996 547
€N L1155 159 120 2054 030 +204.73 143 1163 058" 039"
12 691 M7 630 M0 6M 26451 ILas CV/% 803 478 548 580 580 1273 401 679 578 14
141 1.2 +49.8 £1.33 3104 £1.03 4664 £12.63 - 135359 3392 2221 931 524 157600 3508 2403 965 522
€N 116628 151 2165 049 030 15094 116 £127 043" 026"
3. Carcass traits were showed at table 4 and table 5. CV/% 1228 445 744 524 57 9.58 332 527 4.4 493
: . . . . 1371.11 3362 2210 929 524 159140 3538 24.04 9.80 534
Table 4 Carcass traits of the Minxinan black rabbit at 90days. Mean 160 1157 4144 051 030  +17843 £133 il44 052 2035
Live  Carcass Carcass Careass Carcass  Heart Liver Kidney Leaffat V% 103 4.7 65 55 57 112 38 60 54 66
Sex  weight  weight yield(%) weight with  yieldwith  weight  weight  weight  weight Table 3 Body weight and sizes of the adult Minxinan black rabbit
@® @® giblet()  giblet () @ @ @® ®
g 7o w67 sw 10532 588 58 549 03 513 Sex Bodyweight  Bodylength  Chestgirth  Earlength  Ear length
41392 979 42 #78 21 08 A3 W07 486 (® (cm) (cm) (cm) (cm)
0 15800 8350 529 919.1 582 51 454 9.1 296180 Mean 2637.99 41.17 28.17 10.20 584
w12 #81"  al @7 09 46 50 03t T g 35752 £2.60* 1197 .55 +0.29
349 16858 8858 526 986.2 585 55 50.1 9.7 405 CVI% 1355 632 6.98 542 5.03
11519 186.8 11.7 198.7 116 1212 8.7 H#8 1230
Mean 2590.34 38.72 27.24 995 571
0 427245 £316° 131" 0,60 032
Table 5 Carcass traits of the Minxinan black rabbit at 120days CVi% 105 82 48 60 56
Live  Carcass Careass Carcass Carcass  Heart Liver Kidney Leaf fat
Sex  weight weight icld (%) weight with  yieldwith  weight weight weight  weight 4. Meat qualities were showed at table 6.
@ ® gibletlg) iblet (%) ® ® @ ® Table 6 Meat quality characteristics of the Minxinan black rabbit at 90days
3 20283 11167 552 1256.2 62.0 6.1 59.3 10.5 69.8
H703 631" 24 1857 2.0 422 0.6 1.9 £1.7
) 18117 9500 525 10662 588 47 615 108 438 Sex pH valne Water loss rate Shear force value Drip loss Cooked meat rate
Y05 ung 14 #1392 433 09 98 427 212 (%) ™) (%) (%)
a 19200 1033.3 538 1161.2 60.4 54 60.4 10.7 568
9+% 12108 +1232 132 1483 131 7 +52 122 14,6 3 6.4510.18 40.40+3.02 13.43+2.52 1.36+0.13" 64.64+1.27*
Q 6.40+0.21 36.63+3.24 9.8243.69 1.09:0.15" 67.11+1.45
<?+? 6.4310.19 38.5243.58 11.6313.56 1.22+0.19 65.87+1.82

Conclusions

1. The results showed that, the average litter size, litter size born alive, litter weight at 3 weeks and at 4
weeks, and survival rate of the rabbits from birth to 4 weeks of age were 7.21 kits, 6.91 kits, 1471 g,
2645 g and 91.45%, respectively.

2. The average weights of the male and female at 10 weeks and at 13 weeks were 1389 g, 1354 g, and
1608 g, 1576 g, respectively. The average weights of adult males and females were 2638 g and 2590 g,
respectively.

3. The carcass yield at the age of 90 days and 120 days were 52.55 % and 53.83 %, the carcass yields
with giblet were 58.47 % and 60.42 %, respectively.

4. The pH value, water loss rate, shear force value and drip loss of the longissimus dorsi were 6.43,
38.52 %, 11.63 Newton, and 1.22 %, respectively. The rate of cooked hind leg meat is 65.87 %. There
were significant differences between male and female in the drip loss and the rate of hind leg cooked
meat (P<<0.05) .




