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2- Pediococcus acidilactici
6- Acinetobacter sp.

1- Selenomonas ruminantium
5- Colony-forming unit

3- Lactobacillus plantarum  4- Klebsila pneumonia
7- Lactbacillus fermentum 8- Nutrient broth
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Table 1. Feed ingrediants and chemical composition of experimental diets containing Ziziphus Spina-Christi leaves
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Table 2. Chemical composition of Ziziphus Spina-Christi leaves treated with tannin-degrading bacteria
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Table 3. Potential and rate of gas production and fermentative parameters of Ziziphus Spina-Christi leaves treated with

tannin-degrading bacteria
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Spina-Christi leaves treated with tannin-degrading bacteria
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Table 5. The effect of treating Ziziphus Spina-Christi leaves with tannin-degrading bacteria on protozoa population,
ammonia nitrogen concentration, and pH in the gas production experiment

(LS)BTJ"G le)J. 05 03wl Ls)..fl.») L ylos

p-value SEM WSSy
LBFC LBF ASB KPB CNT

ofeeey RRYN £love £I¥0c Flove Flove ALS pH
ofeee¥ V/o¥ Yo/aP YY¥/AY? YF/YEe Y¥/0\® \Y/on° (doskee Voo 5o o8 o) (SWigel 59520
ofeeey ooy Vefosb Vefosb VefooP VY/e 2 /e C (Vo8 x Jolos 2las) Tg5959 0 Cauner JS
of e e ofeey £love #love £Ive £8P £Ivoe pH
ofeeey SAMN NG Yy/ave Va/-fe YAJAY2 \a/gYe (dskee Voo 53 o8 ko) (Sligel (5950

of-¥ [0 Y/ Y/ oo VV/-be /oo Ve loe® (Vo0 % Jghos 3115) Tg3959 s Cuma JS

(LBF) piiess poslosl 357Y o()j55 a5 sl ol (ASB) 5L gty (KPB) dipapts Mool Jals (5 oS 5 (slos ySL (CNT w9l Jos (19) sl
32 (LBFC) ()b ppiia)s puslowksiSTY 5 g (6305 2 4085 jl oad Lz
I 3Sibo 3,5l (sllas SEM
bl o (P44 0) Jla pze wolite gy (gl sla 1Sl Ciglds «iyd) yo y> :a-d
WIS g WIY XI5 b gme ilibl Coge i oyl ol Lo g U S 2L man CulblE
o Jabeb GUI (s gy s CobB shop oM arjad SBGSl b ord yldes LS Sy
U (07) 33 3805 g 03 g 5 3 (5l a5 _ e
Sy gyl es i p Jshe oyled pan coll Sy 59l des 53 9l oS o0 slae Sl eolazl
w525 SaSl b (56 o) oslS5S 5 osiedSyl le pudn CallB o G el 5 Jp) S
Meweds” 5 45T gl Glisco sadisS Jolds 5l oS 25 (wls) b LS Sy 4 cuws ADF 5 NDF (Sis
(7 0Y) ool 0 (S Sl bl 35 dpepis (35 ) lalad ) e sl Ll p<-1-0)
ol sl S g lple g2 S5 5l ekl b (6,503 adlllas 5> WSy IS ()b dne AW S 4 Cos
s i allE (G5 5 5 b LSS ) gl Je 4 g St asle e B ao s (i
3 05 Sl 5 (5 sy2g (YY) Gl falS gy oo i ok Aoy (i 5 T szt L L S Sy
Spae p 5l (OF) 03,65 5 (FA) (2355 oS o 392 deipopy Mool b gsl Jos 4 bsy o ADF 5 NDF
5 ADF NDF (JI oo «Sid odle) (gi0 dlgo Sy 6ygldes )3 Pl oS w355 slag iSL l eolisl )
Slgo wuian ol ials 4 e bl sl (pB pig 4o ADF 5 NDF (s oole pan coblB LS
Cuwgy 0ylac .\315) Jald b duglio jd ¢ 3k 5laas sdae 09 S Sy 695) ols & Cowd UMJL:,)T sloo >
(¥0) (o)lgp sWoop 0 334Ul Cungy 0 )las 5l odlaol Ul Cubld dopy oyt (P<e/+0) 29 45 xe (‘_5)51‘})&
o3le) (giso dlge it CublB (6,50 (V) 03,0 slagl 4 &9l Jos 5L Sy ;> ADF g NDF «Sis o3l puans
Lol sl (p8cuZigp 9 ADF NDF ( JI oole oSz CaiBB (5 Jain) A odaliie duiposs MawddS (S L o
Cglis s el (ials ooy 5 pB iy an Sl e load (opglJos LS Sy sl slaslos shan e
2ol e g oolatwl dyee YU gg g Hlade 4 @l ol (5y9lJes slaylas oy Lol (P<e/+0) 29y yidus dalis
Y ol slroys g anls b duslis j3 iged (gl 235 0 .\..:':..So.\za'L;Lo MBS b
S0y & bl Cangy o> ¥V 52938 Ul Cavgy Loy ¥ g buwg 5 il b ool bl s 4 4y b
bl g STygd G pmn b dxe o]l el (6 yud (slagls g ol Bl ial38l SoYsl (slags 3l el dag ST
b ey ey« odle «Kid 3le) (3ie dlge udn g Suis odlo puia bl yiliel gly s Wl e oyl
Sy puin CulilB 5 B pno o B,k 51 L(Y) i (NFE 4 pls Lt pgy g B puia mle gl 15 sl NDF
LUl Cong 2o d ¥ (g9l (g0 )0 00y slaglS (gine Sguty Pl Jlasl jl (gdxe dlge (gjlulay dU L (YYY+ XVYD)
Wl gy o> ¥ (g9l (g0 50 Lol ccuislyy  Sglay amlis 2 bl (VAXY) Cool dzily ol jon 4y 1) lge puin cobls
Slosi b awglie )3 (V) 35 jlke (2558 5y sixe j5boay ooz p L) ke Sl gy 4wt YL cbls
Lgl.am)g SO > Lg”TJ.oL ‘()UI Cuwgy 0 las ,\915) BTy M‘}@KQ)MASJJ)‘JWM9M ‘_thb‘_g):Slg
Fe A0 Ne ) bl Cang ojlac Calisee golaw b (5)lgy 20,0 Y=Y 3l oalil VAFF) g oo )] pi il g yuid
oy YO mow U (op S oole doyd YO o ¥4 VO 0liiS i sl Sl Curer e LS olS b
b Lol sl (gdao dlge  alRisles] muan cubld 1 (6l ol (6y90 3 YlS AlbuS yuess (FA) oy zals |, yub
(¥0) 15 ssalie pia yialS SYL polaw 3458 clale gaop ¥F/0 Jials b g, lid uslawlasY |y


http://dx.doi.org/10.52547/rap.13.37.84
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.16.6
http://rap.sanru.ac.ir/article-1-1286-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22518622.1401.13.37.16.6 ]

[ DOI: 10.52547/rap.13.37.84 ]

)

@b e 5 Lok |23
VF N 5l VY o pladds /o2 jaw Jlo ol lidgs sloaimg s

) L))L‘ oJ..us 4})90 dl.bd).«fb l; X d)ﬁ—ld&)w C_?)J d9l> dlnb)o 9 )LS Lj)l u.{bli.m:l.aj w.mz!b w..uB -5 J5J>
Table 6. The in vitro digestibility of Ziziphus Spina-Christi leaves and diets containing the treated Ziziphus Spina Christi

leaves with tannin-degrading bacteria
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Extended Abstract

Introduction and Objective: Tannins have many limiting effects on consumption, nutrient
digestion, growth and performance, palatability. There are many plants and by-products that are
limited in animal feed due to the high content of anti-nutritional compounds such as tannins. The
use of methods that can reduce the amount of these compounds will allow their use in animal
feed. The aim of the present experiment was to improve the nutritional value of Ziziphus Spina-
Christi, which contains tannins and polyphenolic compounds for ruminants.

Material and Methods: Ziziphus Spina-Christi leaves were treated with four tannin degrading
bacteria including Klebsiella pneumonia, Acinetobacter spp. (isolated from deer rumen),
Lactobacillus fermentum (isolated from Najdi goat rumen), and commercial Lactobacillus
fermentum. In two stages, chemical composition, digestibility, and fermentation of Ziziphus
Spina-Christi leaves were studied alone or in combination in a standard diet of fattening lambs
by laboratory methods. Experimental treatments in the first and second stages each consisted of
5 treatments, 1- Ziziphus Spina-Christi leaves or diets containing it without processing (control),
2- to 5- leaves or diets containing it, which were treated separately with each of the four bacteria.
Results: Gas production potential, gas production rate, truly degradable organic matter, microbial
biomass production efficiency, ammonia nitrogen concentration, and protozoa population of
Ziziphus Spina-Christi leaves treated with tannin-degrading bacteria increased significantly
compared to the control (p<0.05). The percentage of dry matter digestibility, NDF, and ADF of
the Ziziphus Spina-Christi leaves treated with tannin degrading bacteria also increased compared
to the control (p<0.05). In the second phase of the experiment, gas production potential, dry
matter, NDF, and ADF digestibility percentage, ammonia nitrogen concentration and protozoa
population of fattening lamb diets containing processed Ziziphus Spina-Christi leaves were
increased compared to the control (p<0.05). Gas production rate, partitioning factor (PF)
coefficient, microbial biomass production, and microbial biomass production efficiency in diets
containing processed Ziziphus Spina-Christi leaves increased compared to the control only
numerically (p<0.05).

Conclusion: The results of this study showed that considering the positive effects of Ziziphus
Spina-Christi leaves processing with tannin-degrading bacteria, it could be said that processing
this plant to reduce tannin is a suitable solution for better use of Ziziphus Spina-Christi leaves in
the diet.

Keywords: Digestibility, Gas production potential, Microbial biomass production, Tanase
enzyme, Tannin concentration
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