[ Downloaded from rap.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/rap.2025.1523 |

Research on Animal Production, Vol. 16, Issue 3, 2025 p: 143-152

Sari Agriculture Sciences and Natural
Resources University

Research Paper

Comparing the Effects of Probiotics, Prebiotics, and Synbiotics on
Carcass Characteristics, Meat Colorimetry, and Microbial Population of
Intestinal Contents in Growing Rabbits

Khalaf Al-Rajab', Taghi Qorchi?, Abdolhakim Toghderi’, Omid Eshayerizadeh* and
Farzaneh Ganji®

1-  Ph.D. Student, Department of Animal Nutrition and Poultry, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran, and
Department of Animal Production, Faculty of Agriculture, University of Aleppo, Aleppo, Syria,
(Corresponding author: alrjbkhlf78@gmail.com)
2- Professor, Department of Animal Nutrition and Poultry, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran
3- Assistant Professor, Department of Animal Nutrition and Poultry, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran
4- Associate Professor, Department of Animal Nutrition and Poultry, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran
5- Assistant Professor, Department of Biology, Golestan University, Gorgan, Iran

Received: 08 February, 2025 Revised: 09 May, 2025 Accepted: 19 June, 2025

Extended Abstract

Background: The domestic rabbit (Oryctolagus cuniculus) is an animal of the phylum
Chordata, class Mammalia, order Leporidae, and family Leporidae. Its original origin is in
Western Europe and Northwest Africa, and different breeds are used for various purposes,
including producing wool, skin, and meat, conducting biological research, and as pets. The
rabbit is intermediate between ruminants and monogastric animals and can effectively use
cellulose-rich foods with a diet containing less than 20% grain. Rabbits have a short
reproductive cycle and high fertility. The complex microbial population of the rabbit's digestive
tract plays an important role in food digestion, vitamin production, fermentative activity with
the production of volatile fatty acids, and stimulation of the immune response. Many probiotics,
such as Lactobacillus, Protoxin (multi-strain probiotic), and Saccharomyces cerevisiae, are used
in animal diets. Among various yeast species, S. cerevisiae has been widely used as a probiotic
supplement in animal production due to its abundant content of proteins, polysaccharides, small
peptides, amino acids, vitamins, trace elements, nucleotides, and other growth factors.
Probiotics improve feed conversion ratio and weight gain, reduce mortality, reduce disease
infection, and stimulate the immune system. Prebiotics literally mean prerequisite for life, and
are indigestible or poorly digestible food elements that have beneficial effects on health by
stimulating the growth or activity of a limited number of probiotic bacteria in the large intestine.
The limitation of using antibiotics has led to efforts to find a suitable alternative to them. Today,
organic acids, probiotics, prebiotics, plant extracts, and also synbiotics, which are mixtures of
probiotics and prebiotics, are used as alternatives. Therefore, the present study aimed to
compare the effects of probiotics, prebiotics, and synbiotics on the performance of carcass
characteristics, meat color measurements, and intestinal microbial population in growing
rabbits.

Methods: In this study, 32 weaned rabbits (56 days old, body weight 450 + 50 g) were selected
for the experiment. The rabbits were individually assigned to four treatments with eight
replications in a completely randomized design. Before the start of the experiment, the rabbit
housing room, feeders, and waterers were thoroughly washed, and then the walls and floor of
the room were disinfected with lime water. To combat internal parasites, all rabbits were
injected subcutaneously with 0.5 ml of ivermectin per rabbit head. The experimental diet
included a basal diet (control), a basal diet with a commercial probiotic level (0.02%), a basal
diet with a commercial prebiotic level (0.2%), and a basal synbiotic diet. The experimental diets
were prepared according to the average age of the rabbits and based on the NRC standard tables
(1977). The diets were completely mixed and given to the rabbits in a single morning meal of
200 g, and the remaining feed was collected and weighed from the feeder every morning before
giving new feed. At the end of the experiment, four rabbits from each treatment were

Copyright ©2025 Al-Rajab et al. Published by Sari Agricultural Sciences and Natural Resources University.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute
m and make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.


https://orcid.org/0009-0005-5979-695X
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61882/rap.2025.1523
http://rap.sanru.ac.ir/article-1-1523-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/rap.2025.1523 |

Al-Rajab et al
Research on Animal Production, VOL. 16, ISSUE 3, 2025 ... .uu ittt ittt e e e e e e e e e 144

slaughtered to determine the carcass characteristics and perform a microbial culture of intestinal
contents. Colorimetric tests of raw rabbit meat samples were performed using a Tintometer
(model CAM-System 500 USER MANUAL, manufactured by Tintometer GmbH, Germany) on
the first and third days and after one month of refrigeration. Color indices, including L*
(lightness), a* (redness), and b* (yellowness), were determined for the meat samples. The skin,
head, thighs, hands, whole carcass, digestive tract, liver, heart, spleen, and kidney were weighed
to evaluate quantitative carcass characteristics. The intestinal contents were completely
removed, and 1 g of feces was sampled for microbial culture. The samples were placed in tubes,
and 9 times the weight of the samples was added with a sterile diluent solution.

Results: The addition of growth-promoting additives did not significantly affect the measured
carcass characteristics, except for the weight of the kidney, digestive system, and heart of
experimental rabbits. Synbiotics non-significantly increased the amount of aerobic bacteria.
Moreover, synbiotics significantly reduced the total population of Coliforms. In addition,
synbiotics significantly increased the amount of lactic acid bacteria. Color indices, including
factors L* (lightness), a* (redness), and b* (yellowness), were not significantly different on the
first day. the factors L*, a*, and b* decreased significantly during the sample refrigeration
period.

Conclusion: The results of the present experiment show that probiotic, prebiotic, and synbiotic
supplements can be substituted as natural growth stimulants in the diet of antibiotic-free rabbits.
Furthermore, the use of probiotic, prebiotic, and synbiotic supplements during the fattening
period improves carcass traits, increases the beneficial microbial population, and improves the
quality of rabbit meat.
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Table 2. Organ weights of rabbits fed dietary probiotics and prebiotics (g)

. Sesmome S S b adoeil
p-value SEM Synbiotic Prebiotic Probiotic Control Parameters
7 -
0.056 0.5757 5015.59 4892.72 4147.88 4786.38 s S S
Feed intake
LS 5l 8 o o
a be ab c 2 ) = O 09
0.003 50.040 1637.50 1458.75 1568.75 1311.25 Before slaughterWeight
0.038 5.970 905.25° 809.12% 886.25° 707.00° Y 0
Carcass weight
0.030 43.840 327.50° 300.50% 305.50% 251.75° Legs by,
0.066 18.001 145.25° 129.50% 136.75° 107.00° Hands lacawss
0.028 7.920 173.25° 159.00° 161.25° 137.75° SKin cusg
0.011 6.090 149.00° 133.50% 141.25 121.50 Head o
0.007 0.650 61.50° 47.50% 55.75% 41.250° Liver 18
0.159 0.220 11.00 10.50 10.50 8.750 Kidney 45
0.930 0.370 8.25% 7.50% 7.50% 6.00° Lung 4,
0.952 0.680 23225 219.75 221.01 211.75 Al ol
Digestive system
0.160 3.490 4.00 4.00 4.00 3.750 -
Heart
0.826 0.650 7.52 7.39 734 7.500 PH —psil
pH -Ileum
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a-b—C

*b¢The mean of each row with different letters has a significant difference (P < 0.05).
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Table 3. Values of meat colorimetric parameters in growing rabbits under different treatments

p-value SEM ‘S‘“FW 6‘“5""5)) ‘5‘“5“5)J Jals mel)s
Synbiotic Prebiotic Probiotic Control Parameters
0.999 0.916 70.267 69.925 69.933 70.083 L
0.359 0.965 4.992 4.800 4.767 4.775 a
0.364 0.605 3.658 3.658 3.500 3.550 b
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Table 4. Values of meat colorimetric parameters in growing rabbits (24 hours, 72 hours, and one month old)

p-value SEM ool celoT2 celo 24 Lol 5
Parameters
0.000 0916 64.669° 66.750° 78.738*
0.032 0.965 4.506° 5.356* 4.637° a
0.0159 0.605 2.656¢ 3.406° 4.644° b

b siler oSt ol bSSgnime & A5 otalis
odnlie 45 job ylen 50l il ane JBug jeba
S Corer g JB b ilojl slajles g e
o 90 omizen Wiy ials (45163 oKuss 4o 1y lapyd
SSL e S Sgmipw &S WS odalie  ddllle

839y Sl giome (219,50 Camon
Looddeads sty (a9 cilS @l
ol SSignime lodeSe 5 bSSsmisy b SSomgn
syt g bep IS ilp st S
dallas pl 50 ilonds ooy L (0) Jadn 50 SVl


http://dx.doi.org/10.61882/rap.2025.1523
http://rap.sanru.ac.ir/article-1-1523-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61882/rap.2025.1523 |

S dlj b g ealjs plie sl ((5)38 55 muSodlie ()68 (B )l IS

Vo CuBgS (PrSS) @Y S Shy p Sismime 5 Smsn «Ssmgn dlie

03,8 IS g b glaop )3 RT-PCR (jhgyer (o
ol g dde slas L Gl o g0y oS
3 X5 Liolesl oy Job )3 g99ke 3 E. coli Cunos
Sly SSangn sogSes 5 is)lon lacs S daod,
(Sdre g da 3 Sgue 5 Koo 039y ) e
By e Gl Slhes eail g A8y g
& PH o8 o 45 1y 555Y KVl slas51
SU) Wlgs pae glas Sl & Mo palS (e
Ezzat et al., 2024; Bondar et al., 2023; ) 34 0
slayles pols bl ,> (Bamigbade er al., 2022
ade Has il sals e b (gl me OB osds Jlos!
o byl Cute gl oS amih SVl e
IBlen Sl Sigmimme mdn (LS 1) 039) (29,500

sl SaSYawl Gilidl g lap,s S gals

w0gMe 4 Ll il e gi BB lieds 1) SaSYaw!
Al ORIBl cuw il i bt LSgn e
WS 039) Clhgize (a9)5ue Cume ) Slgn (slas S
bt ile]] lnjles opbie simlis o lies
Gl L) )lsS oBies (slap B S Cumen (gl e
o (S)bgne Hebd S pimen 3D
Quezada-) wus SeSVauwl sl iSh e i3l
o) 4 S gus 5l edlaiwl j> .(Mendoza et al., 2011
2 ol o b 335580yl 5l oolitul &S Wdwy don
2y WS e RS als g ladealgSY i
Hibberd er ) Loy oails b dze Jlie ol il plaSzn
2lo g Oljee b lg5 oo L Sgng 0 (wimen (al, 2017
ORIBl 4 e g il Al SIS 0g)See Cumex
» (Moarrab et al, 2016) Sgi 2oMw Caxdg
2 Sogmom Gl g b 250 3 admg,
09y Clgize (09)See Cumed 03g) (Sigledyge )Slos
pos 2R oy ol Ol 9 B clacdabe

5 BSIsmgn ol 2l w3y boeadads o i S (5 iy p S el Ve o) 800) peSes 489S0 —0 Jgd>

Table 5. Effects of probiotic, prebiotic, and symbiotic supplements on fecal flora (log10/g of feces) during 56 days

P-Value SEM S O S sn SSgms Sald kel ly
Synbiotic Prebiotic Probiotic Control Parameters
0.102 0.26 5.112 4.12° 4.52°0 433" ‘S)Sb "K Al
Total bacterial count
0.042 0.42 311 3.64° 3570 5.02¢ op s
Coliform spp.
0.0001 0.26 4970 3.56" 4120 2.59° SVl (slas 5,

Lactic acid bacteria

(P <0.05) dizwd (gl gme BB gl)ls Gglasio By b )y (slo 1 Silo ab=C

#b¢ The mean of each row with different letters has a significant difference (P < 0.05)
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