[ Downloaded from rap.sanru.ac.ir on 2025-12-31 ]

[ 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-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-31 ]

[ 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.

Keywords: Carcass yield, Meat Colorimetric, Microbial population, Probiotic, Prebiotic

How to Cite This Article: Al-Rajab, Kh., Qorchi, T., Toghderi, A., Eshayerizadeh, O., & Ganiji. F. (2025). Comparing
the Effects of Probiotics, Prebiotics, and Synbiotics on Carcass Characteristics, Meat Colorimetry, and Microbial
Population of Intestinal Contents in Growing Rabbits. Res Anim Prod, 16(3), 143-152. DOI:
10.61882/rap.2025.1523



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

[ Downloaded from rap.sanru.ac.ir on 2025-12-31 ]

[ DOI: 10.61882/rap.2025.1523 |

| J RS VEF /Y oyl [pd 3l Jo oold Sl (sla iy

Sl st @lia g (55,9LaS gle BlSulilS

9 S Sy Al S Sy 5t Smicre 9 SEomis Seioutg dunalie
awiy J 3 g5 5 039, Wligitme (295w Canrod

° 5 ilp0 g Fodlj g pliis sl Mg g paSodlins T 98 e S s

s s ol ¢ 65ygliS” 0aSily old lades 09,5 g ylyl (5,5 8,5 b mlio g (55)5liS pole oKl (yaub g pld i 09,5 (65D (gormiily -
(alrjbkhlf78@gmail.com : Jgguw X 53) e ygun
O 101555 (005,55 55535 pole oS3 s o 4435 0,5 bl =¥
O IS5 10155 e i 5 53938 pole o gyl i 095 sl =¥
Ol QOB (S (b @lio 5 (55ygliS pole oSl 0ebo 5 pl> 4 dis 09,5 oty —F
Oyl (85 il olRuisly ¢ ol Gy 05,5 ¢)boliuwl =0

VECFYIYA by ol VECFYNA Gl )b VEYINY - el oy
VO b AFY aino

bguns 0452

Gl 458 )3 00lgils 5 ML )565 3 dtwly ¢yl Il 03 ‘Ol)lj\guo EES IS YN ‘(Oryctolaigus cuniculus) _Jal u»9§)> Bud 5 dosdo
ol (S Cany iy 255 Ao | oSS lnygliion, o il sl ) el B dl ot Jlad g bgl o ol (ohinl olSas
ysbds Wlgiie 5 )5 S5 (clotancSs g 5 GEAS Jsedi o saibe 3 L35S 5 d9dim ool (S s oy 5 Sijslam cinal
3 VU 6y oy 5 Jtasdgp sS4 Un g 5 S odlizl (gl Sgm oy Vo 5] aS cig oy b ok J i (St e 5| 550
Gk S5 5 018 e sl W b (60055 Clld ey Mg i pan > are B (555 IS ol edtmn (019)Sue Cumex
ol 4y g unrlog) Bl 5 (gwdiz Sisngn) oSSy (ookulisSY wile Cllgs oy 1> (o3b oSy A8 0 Wl 1) el
58 slaniy sy Slo L dayuspn o3 (gl Joay (S, cerevisiae) 4 ummslogy Sl calises yosto (gla 4555 o ;0 Mg 0
015 oolizal Ul A5 ) Sipmsry oS0 Sy sisay 03525 psbas i) olgs sl 5 bigsilSs abiaS s dnmaliys eaipel (slase
cshoul e 9 Am3 g0 (RS ) (g)leny Cighe clind g ARl jr0gS se Al o 2900 ) 039 GRIBl 9 I s oyt oSSy ol
S5 G 45 st i o b i 1B it i clie Bl 2 5 Conl (S5 5 ey i 2 ) 3 St A5 o S )
Gy W o S50 5l ookl Codgizme . Lyld (oMl p (gdate SIS )5 009 10 Kgugp slas iSU 5l (3950 dlaws culled by i,
9 Somisp S dulie (qwyp pol adllae | Sun cplply 258 o3lital (Il lgisds Mt L SSgmis 0 9 LSS g Jl (blee
g ) JB >S5S 5 039; Sligizme 29)Ske Camar § S (2SS Al (sl S 0 Slos j S

Tl o By 2555 as Qbal Galej] plosl sl (p5 Y0 £ 00 o (g b fejg) 0F) 0ad (S | 955 TVt yiig g dlge
sss 5 syss b daghsS 5 6085 Pl lef 055 3 U8 A8 5 53,8 gt S5 i b o o > ok LS
4 Ses] sl /0 W j3sS 5 dan 4y GBI sl ST L o) ke g s gieas Sl LT L ol GS g L lggd ey g 2545 dts SolS
T o)y (1) Siigman )b o bl oy Y (a0ld) wlopr -V Jold bl opr 03 G0y gl ) Sygob 355 e
bl 9 U B ( 6S0le & a2 b (dalej] (slropr 35 Sgmime il oy =¥ 9 dop (1Y) Sisnin )b g b ak op
oo 3l 5 153,58 I 355 5 )Ll )3 e sy Sy )3 p)S Yoo Jainds 5 bgleo MelS’ yshos looyen i 43 (VAVY) NRC )l Jolas
O sl Jlesi a5l 955 Sl plalejl GbL > A8 (nig g Soslaer uB > SIS e S (o I S e 53 gy 2 S
Ji—s Tintometer olSiwd lawg (5655 pb CubsS (ladige (oriwS) ygejl b Hlis 039y lgiome (09,Sue cuiiS pbxl 5 adY (sba S
A5 pbol o )0 ()l ole G 5l dm g pgwr 9 Jol 59y 5 oled] Tintometer GmbH S 1 <3l CAM-System 500 USER MANUAL
CulS jglatedy p)S S g b z) B el jabdy 039y Clgiote ¢ 09ySie CulS jslaieds LBAS (pje adS g Jlods (8 S ¢ 4)l6S oKt Y
A LS] el 0355 38 gl e (339 e 8 9 25,5 15 nalg) J31s Indigns i 5 o805 (S0

A3l Gialejl 590 slay5eS 3 i g (555 olStd S 59 s odd 6 pS0ilul ABY sla Shg p )i il 52938l dlge tlaaTEl
2956 Jls 3 baigel ()5S (b 3 bl sl )3 dine gl ol Jg) 53 (62,5)0% 5 (530)3) ¥ alidy)) L* Jols () sapasli i
8l ials (gl xe jobay b¥ga* L

S9uy G 09y 0)9d J9|o 5 L.{.uyaw ) A_i.u}gd); “_§w5.u5)4 LgLan.cSw )'l ool (Opal D9l ool k_iu}guu‘ 09N Lﬁl‘“u";P
b (5 g kS gm0 g dedo (29)Su Came (ol aBY (gla ST

oS () ¢ )5 Cuned «Sgn sy «Sangn «AdY 0djl 15l (sWwojly
2 &S dmen gasy ol ol LAy Gl doddo
Slp WIS oo (e 56 Mg gyg050e 5 Pl oDl Soslil (gl as 50 Sllges (595 05950l ¢ IS5k
ool w8 gl ol il leBle (g g > Jshie 3l S eeSge ]
Sy Glgisdy (dasie OloS )5 05950l (Jg b Sigm ] Jolye Jgb jd acyze bl (Kango et al, 2022)


https://orcid.org/0009-0005-5979-695X
https://www.manualslib.com/manual/1286651/Lovibond-Md100.html
http://dx.doi.org/10.61882/rap.2025.1523
http://rap.sanru.ac.ir/article-1-1523-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-31 ]

[ DOI: 10.61882/rap.2025.1523 |

S 4l b g o3l plis el )08 @eSodlie (298 (B e Jl ils

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

Cundg (pl (Oso et al., 2013) 1S ggins blgs olie
ol 4 by LSSl I eges odlitel
03,5 ,bly 1y ohRidagg (el Ssmsl clacn Kl
b b (Shod o298l I (S p i) 18 b
SSgmn bSSamgn wlo (290 15 syl
» (Olorunsola et al., 2016, Seidavi et al., 2021)
9 LSSy n SSansn S a9l (nl ol
rlog) Sl g oskely (055 o8 50yl oglsligSY
Olyedr wlgie o wian b ey S
sbissSen i (sl s (gSn Sys slo JoS
WSlgs o oyl (Chen et al,2021) wgi edlauol i 5leS
Slhicslen delss j1 (36 o) slagylow plp
Caoglin M)ﬁf oy S g (U Ly il Alo glods,
oSS0 Yoare (Timmerman et al., 2005) a8
Al ul).\dby)f é’Luc gi».s}uuw u.».{).: 2 a.)l.é’l.;.u‘.))y
g by ubxS Sl 8l lagiagd (Jl pae
S wld)S uSh bSSansn Glisa Cp gl
Sl WS o S8 Gllgs dSlas dgupy 4 LW
2 09)'19 J.ufuﬁ .\J}s 2 |£ LSJ)'.’)K L!’IP u\jya?u
Lo sledld gl sasline alS dlge ol oyl
by g 4R D g MdSu e dgme 1) obgS 00255 b o2
Hashem et al., 2017; El-) 6,li8 o 30 Sllas J$
o) e3sd dylge 38,5 Jlas 5 Ly (Desoky et al., 2017

S5y @AsY sla Sy 3 Sles wyp sl u;"._»"lﬁj
JB 3 5 5 035y Sl (29)Sue Curer 5 CudsS
LS amipw 5§ BSIomgy WSSy b & A3,

_ W 595 9 3190
pole olutily (cdingly 9 (Bjgel 4 )i 3 SiRgR (ol
¥V sl el VY Jlo g3 ()5 (b @i 5 (g5y9liS
¥Ou 200 o g b tojo) OF) oad (65 3w 5l (5655
B )3 bS5 as Sl (il el s (o8
S5 catn b les s 4 ddlas MelS pb K
o el g9y L 45,5 15 sl Oy
W WalS a5y g Loyl dadgs B ()l
L Jsaeds Sal Ol b s S 5 bylesd dey g 0
0 da 555 den > b s S L o5yl cas
Sl ) Oygot (B E & Syl e
(aols) b o =YV s ol b iolojl (glao s A 5,5
()b P L) Ssmgn b5 g b4l oy -V
L ab ops Y oy (+/+Y) (Bio PoulR WS |,
(Sl olle o)) Sdsmesr 6o o
5 (20> +[oY) Sygngn ab opx ¥ 5 1oy (1Y)
o ag b byl ey (Mo fY) Kigmisp
NRC 5jlubul Jsla wlal 2 9 adeS 5 (0 (55ke
e dy g bgbe Mol joboady ooy 50 ags (VAVY)

529531 3ls0 ol b 3 pemy el 25,00 S el 9 13
5 SSomgn Sy Wl Sl She
L Siam sy Gl odd o Gllos (gly Sgn iy
olSiwd Lbe (lapusil )y o bawg a5 Miwa (g0l5
o] clled g 0y (al3] s g 4528 Sllge i)lsS
an bl s laching Sl Sy Nede
sedld 5 Pl fas gy Wl o a8 Wil JuSis
Lao et ) g 031> cllges 4y 039 10 (05,500 (slaCures
S5 B 5 (MOS) s, lusSh o ble .(al, 2020
e (Jobo oflpy I &5 s b SSancn
sla 2933l cul X9 oo glytel g uaolog Bl
2988 s Ollge (5155 oBws dnwgs (i) 55 (ST)95
3, 8as inlidl g adsr Cogtl «llges ol dguy 03,
(Kango et al., 2022) x> jsa5 A,
S lgie & Mian oSk b SSsmgn
9 5 Bl el g Mo Gl ((BlsS 3 Slee
S8 ool Gllges o 1y gl plp » Cwglis
oS oyl oty 4 st illses alex | o ssS 5
P LSy jl ooldiwl 4 waory 9 wlus 5leS
pas 4 S8 L Wl e S Ssns Ly L Al
Sligel 155 (18l «So,55 doul W5 S8l 039, pH
i 38 3900 4 B og)S slaaliny Wy Suliél
(Abd El-Aziz et al, 2021) 1S SaS o joeS 5
2 95 SOl bl b Wl o bSamisy oninen
posds yiulS” g E.coli sisle pie (sl gL 0y 5l 0dg,
S S5l gl o g5 S S ye 5 el epm o5
El-Abasy & Abdelhady, ) (ool Jus o wle )
2 Shgmgn 5 Seomisn b 4 295 Liagy » (2015
S sl g s el sbgel wl)
5 835 ool lhwstho Yystul & o3l slajisS s
2 o] bsle 5 Sy 5 Sogmcsn w5 4wzl
Soutpy cuw Pomultocida & odgll b W (sla o5 >
lerdon 9 (S5 bhamiul (oo el Ful )
9 eollacl (b WMo g GRS g S pe g BAD oy
Jsb 5 el Ly s o |y ol oy Slasls
Sl p2y2e > (295 5 Aike ds)je Cllge> g5 & >
pie ap 45 WS (0 )5 (Jace 5 (0 pte lagis ]
pie cnl Dgdie Bl (el g 039) ST > Dl
il Glisslen slacisas & cod |y cllges ol
Gt 9 g ¢ Jlowl Wile (3]0 slas)lmial I ()l
Hashem ) &5’ o 5 olus ady Jls 50 @bl 53 0594
Jolos 58 el Sigm 5l 5| Ysane (et al, 2017
dgd o odlaiwl 035y Cwodw I il g 15 lew
5 Gaedily oolatwl ¢ Jbs a4y (Becattini et al., 2016)
15 Cuoglio oy a4 pee Sl I eslituligw
Iy Ol 5 el Codlo &S Canl ouds o9l 09,500
ol b lagye alas cpl ol p o S 0 by
Voot Jlo o U casb ol p ) byl aobol ameS
w5 2 My Syme lyisa |y aSgm gl ) oslinal


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

[ Downloaded from rap.sanru.ac.ir on 2025-12-31 ]

[ DOI: 10.61882/rap.2025.1523 |

(S Al 5 0335 plie ol 685 Sl (258 (B ol il

VY VEF Y ojlouis [pmd 3l Jlo (ools Slides (sla yings

PSSy ggejl S B s B Ll )3 s sy Sy S Y

TEY sl 4 b A ol Cend )l baisel s Syss o0 51 J8 o 53 39 o STy ol 3l
SidamasSee oBtalejl 4w g Wb 4B o b A5 (pjg g Saglans Syl S ]
b mle g (gj)sliS pole oy wMs (gouSiiil Vg5 > aiY b S

Zhang et al., ) $15 Jite ooy o90jl Cas o5 5 asY cla S sl ly qslads Gilesl obL
oS 3 pl clbS sladige oSSy yeejl (2016 L‘)Lo}—).) S S Hles o 5l (5eS B s (o5 wlan)
CAM-System 500 Js_» Tintometer oSiwd lawg Sl 535 Nyg 5l G9sSB p jl n dged o yluis
Tintometer GmbH .5, ¢slw USER MANUAL (o )lsS oiws Y S dacuwsy dajyly ¢ Cangy A
o 3 50085 oo S0l 2ny 5 pg o333 3 el g 5 S 05 (g adS 5 b B S
a¥aldg) L¥Jels (5 lagasls b pbul - Blasco & ) (3555 pole Sl ool ladrogi (ol
WA s (62)5) B* 9 (s 50,8) b pleal (Ouhayoun, 1996
(S 03l o)) inlojl cos sla 5655 43i5 (gl odliunl 3)90 ainloj] (slmo e  olowds S 5 g el =) Jouo
Table 1. Composition and calculated analyses (%) of the experimental diets used for rabbits on a dry matter basis

&yw ;iu}ud).» ;iuﬁu,y Jals J‘)? DMDJMS\W .)|9a
Synbiotic Prebiotic Probiotic Control Feed ingredients
30.0 30.0 30.0 30.0 9
Alfalfa hay
20.0 20.0 20.0 20.0 PS5 oges
‘Wheat bran
35.0 35.0 35.0 35.0 ta
Barley
5.0 5.0 5.0 5.0 oL
Bagasse
8.0 8.0 8.0 8.0 by oS
Soybean meal _
1.0 1.0 1.0 10 (Sao p3:) Sal
Lime
0.5 0.5 0.5 0.5 S
Salt
0.5 0.5 0.5 0.5 s .
Vit-Min. premix5
0.90 0.90 0.90 0.90 s
Calcium
0.54 0.54 0.54 0.54 Sd
Phosphorus
0> d.:\s'm .)‘94 u.f);
Chemical composition
2400 2400 2400 2400 (PSS 2 NS e golio LB (5551
Metabolism energy, MCal/ Kg
89.67 89.67 89.67 89.67 Dry matter s oole
16.00 16.00 16.00 16.00 Crude protein pls 59y
22.00 22.00 22.00 22.00 NDF 6 odizgid » Jgloel LI
9.00 9.00 9.00 9.00 ADF (gl odingad ,3 Jgloals LI
2.60 2.60 2.60 2.60 Crude fat pbs o>
10.33 10.33 10.33 10.33 Ash pls Sk
49.07 49.07 49.07 49.07 NEC (¢ yud pé (slaclydungy S

YO o oy« £k ¥ oty -8l oty 505 28 o 8 5 T3 g iy 35Ty 8+ g Ly 35Ty Vo7 ol il oo J 75515 o
Ve 9y S ke MO massie o) ko YO ol ip S en <Y s Joli ane JoSa 1 p)S5kS pa cp)Sidie IV (g p)S e Bt el ¢ p)S s Ve VG (sling S e

P ke
Vitamin-mineral mix: vitamin A, 10.000 IU; vitamin D3, 900 IU; vitamin E, 50 mg; vitamin K, 2 mg; vitamin B1, 2 mg; folic acid, 5 mg; pantothenic
acid, 20 mg; vitamin B6, 2 mg; choline, 1.2 g; vitamin B12, 10 mg; niacin, 50 mg; biotin, 0.2 mg; Cu, 0.1 mg; Fe, 75 mg; Mn, 8.5 mg; Zn, 70 mg.

Wl anll VT b sl bl B Jos (VT s SL siler ssSL S5 Conen
Gglate slacd, | )MJGLA 1Y o 31 odlaol b ey ) 039, P8 5 9 (SHSYoww
oSl buor) 5T (S5 lolomn s it e J gy 1 55 angSen S Pl pliioe

cuiS polail o) MRSA 5 (bed s cus )b o5 joba gl 0dg) lgioee 5 ,liS” (395 5 ke
J s 4lp) Plate Count Agar g (b jwoluwbss™y 09 & baiges A 18] 09,80 cuiS gl p)S SO D
5 Bouglusbasy b odb ctS (hlp slaeySl lagl 4 laisel iy plp ® g S A e g0 sladlg)
ok (ol b s S oo bpdelS S b lady Clg 15 0393l s 0115 55, Jgons
oo 5385 b JUSl gilonn )l g @ cutS Sl g Jobre clale calsjo cpl )3 NAS 0f3feen (B (e
Lo 69y 2 (o CiS o)l LSl U Camex ggd et Ve Jslowe Sl il e ) g 092 Ve 7
als b pbl (gjle <ygod 5 Plate Count Agar 04iiS 3.8y Joloeo yi Lo A (gols (g0 duo Voo XV dg)
A3 e By g Al IS 5 53 AL Johe 8y L Jsbua) b gan gien J oslinl b 5 3]


https://www.manualslib.com/manual/1286651/Lovibond-Md100.html
http://dx.doi.org/10.61882/rap.2025.1523
http://rap.sanru.ac.ir/article-1-1523-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-31 ]

[ DOI: 10.61882/rap.2025.1523 |

S 4l b g o3l plis el )08 @eSodlie (298 (B e JI ils

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

b JoSe i ) b oasardss dljos ko g5 5
SAl an &5 808 GBS 0k peste b Mo (slas S
o poSTpS WY g aod o) g )3 dpg e
Abd El-Aziz et al., ) ;) Ken g 358l Joue 0is salin
G5 AP 93 3 AB) Sy e yede () (2021
odnliie 4 g pw uunlog)blo ol3e JoSo b (395 5
El-Maaty et al., ) ,Sen 5 (ol cpicred 050,55
s<k>u9: )] odlazwl M))‘ K9y 2 .)95 wlb?)) » (2018
B R LI S URPR LS
63,5 I35 by J 0 clais B Sdplie szl
3 3 ISsSI M) S b S 2t oS
el sSY g S hi] Sy, bl
SpusiBlgSuo g poand s 5550wl ¢ poplbgden]
PSS popS o0 chale p (SeSY oaiS S pan
i b as ol iolial ]y 5,8 asY Wl ol slao s
b (VYY) ohlSod 5 cad )l Sy 3 casllas yolo
5 VO o fB | JaSo claisS s adY Clin > gl
5 USB) SSgmome o> eSS eV
553,55 osnlie (L parliipw sl s 3,51 S blo
Bhatt ez al., ) )| ,$ea 5 @b (El-Deeb et al., 2023)
2 Seigmon SbdeSe 1l g5y 395 Liagh > (2017
& Ndwy doe cpl 4 udy b Mo (5855
oy 3 SSgngn bl gbjeSe by
& Comd Sigm i 9 Sgmgp slasd 13 4dY (9 ol
Yl GMB! opl oS cusly Lioli8l g 4 sxe ali Hlos
Gl SSgmim 9 Ssm (e 9 SSonan €9 S

Dgp o ) e Jelss bawgs (Sogll g Sl b
IB YV °C lod b yg5boSl 9,0 cuclio YA ity Iy
oiled G pj 0 Al Caner e MBS
255 gl (S Yoo BT+ ) (o) 1 0 S5
o g 888 0pb 8y S > (hyled s ploxilpw
28,8 318 bl a iz 3yg0 ey & (glaodly & fas
(Stella et al., 2007)
RTINS PR

i g o Sl b ol SIS ol ol
SAS Jibley S8 L Jobs slaosly 5 as 1l ST
A5 4555 ) (6obel e 5l edlazul b AV aseus

Yij = pt+Titeij

oSk 1 wdalie pa lde Yoy ol )
AT u,.uLe)i L.SU""; Cij 9 quo)T )Lo.u );l Ticlaalin
3 oS (lasaly dix g0jl 5l edlitul b la 1 Sile duuléo
A pbsl o0 gyls me pdaws

oy g
GBI gleelul iy adY SShes (o)
9 L&ﬂ_{u}udf ‘Lib&uy;92; L b.\wd.:.bu LSL&’L)";P
Spas Sl cul ol oyl (Y Joio) 0 SSigmiw
Clio p SSgmime § SSgmisn Sgmgn sladese
gyl ne B g &S (g paSlE jray (5,5 alY
syl o iy SWs ool Bpas Jdoay iy Liwlsél
5 sl Y Joto) cosl 2als jlas b dwslio b tolojl
89y » Y5> Limet > (El-Sawy et al., 2021) ., ISen
olysd Vs digrw el ble JoSo 36
Ssss B @ladl oojh 5 Mg 3 Sles p Ssngn
a8 oyd g p)S ABY (g &5 W8 )1 A8,
P38 Bl JoSo p)SokSTp)S /Y &S ola e85
EL) o)y 5en 5 (ool ]l cdly ialssl anli 05,5 | duglio
iy 0,Sles (5) 295 Limgh 4o (Badawi ef al., 2017

(P)5) Sismcsn 5 Sismgn oy L oadaydss claisS B glapluil 1yjg =V Jgo
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

(P <0.05) ditud (g5 gxo BWB! gl ol gy b sy yo (sla 1, Sibo

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
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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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