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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

oS b pol Joe Sl Jos 5 (1op) Shss 32!

Vol \a/- Wiy ddgle

Yo/ vo/- puiS olS

Y./ Yo/ S Sy

Yo/ Yo/ 5 b

Yo Y/ @y wlb

: : S oge

\o/- va/- Lges oS

-1 10 plbs o

V- V- T Hae = eling oS
¥-lo- ¥V/5e S odingd ;D skl AU
Yoy FYIY Gl a5 3 Jslorels LI
ay/. ay/. Sesbe

/o /oo £5 55 3 6 JSI) pudlylic I 55,

7 4eaSd Jlond (il Mappiiond uphasl 557 1595 4neSl Sl oad (gilulin 5T gttt g dipapds Mol ol (50 008 4y o5 (lags ST 5l Guios (ol 3 )

b ozl Lidgs S w3l adgs 4 28 &' gy mpiiend uphack 45V g g0
Ve E (alng p)SolS 3 p)S e Ve D3 opmeling o5 e 53 (e oy anlg Voo A by p)S e )3 (le o aly Be e e (S9l JoSa 5 kS p Y
Vorr a9y PSS )3 p)Siden Vo e imaisin p)SokS )3 p S o VAr et s p)S9lS ) p S (o Fre v )b p)S6LS 13 p S oo Be e el S5lS 13 08
ke Ve cpostl S olS 13 2 )8 e VLS p S olS 3 28 e Ve v e 2SOk g3 S e Ve e (jiSe S0l g3 ) oo VA e+l 2SS )3 0 5 e

D (IS g 423 Ve glod 13 (6550l
ol 1 ool b aseSis wlo (Sligel 39,55 coles
(Bio-Rad, Libra S22, England) ioqu8g:Sl
(IY) &5 (g S0kl
el 1Bl b ol slaodls (g lal Jalodi g 4505
3)90 (GLM) (sog0s (s g9, b (/¥ (se5u) SAS
B sl oSl sl 258,513 )l o 5 a3
0 slbs maw o (SO glaiely dix aejl lawgs o size
il o0 o3l i (glol Jdo 18,5 plool ao
Yii=utTitE;
aol> 1 Slo I 0l sdalie Hlde DYij (Jdo oyl > &S
] 09»)'1 sl C)‘)S" :Eij ‘rali slews );1 Ti

eSI il 2SS )3 25 (e Fee 5SS

0355 e sl areSs e a3l o o939 00 8 slond
L aioyd Ve sl )8 oS ol Jglore jlelgj959, (i)
sogilwgen pY 5l ad osltw] 4aSls mlo b (golune Cannad

(\5’) A5 odlaiw! Lmiﬁ)y5ﬁ Sliss u»)lo.w d‘).s
ssbaieds aeSd PH g (Sligel (i CAle (s
Jam celo ¥ OR 59, )0 (Slisel (s cldale s
g 4eSd @lo jl 51> paiges (BBowe Sygs Bpas
ol5iws Lawgs o PH dlolidl g 5 plos] (gien g}
A5 6 pSo3lul (bl cale WTW 3110 Jas) yie pH
Sobe Jlio 4 &Y loa JUite d2)l b (35 Slo I
Syl ol i o VEIV) Jloys /Y S8 el L
S g b bgbe (shaiie Ol i) S5 ) aops YV S e


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

[ Downloaded from rap.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22518622.1401.13.37.16.6 ]

[ DOI: 10.52547/rap.13.37.84 ]

AY

2l S5 ke e
VF N 5l VY o pladds /o2 jaw Jlo ol lidgs sloaimg s

b S 5 S clle opdlea g1 5l taloj] s |
Doy YA g VWYY lawgie job 4 55 oSTe slacpl g
Ol (b b 025 JoSa g 535 sl (TV) 3 L hals
sl ADF 5 NDF oS odle (sl 305 JgSudlS
(V¥)

osleolsSY 535U L boly (gogen o ) (5y3l,8
o by b S b cale ialS ay pomie oy L3
¥ Hlde 4 iy @ oy B b g oSTye o JS
9 PN oslewlsSY o gl Jusia s Bl ows
3l Kb sl 5 BB 48y Ay s log) Bl
P ogm 21 > Sddwl 9 (WU a4 plsl oS5
(¥Y) caly Lials o) FF/F0 5 YY/FA cuw say

U 5o @500 slas SL
AYIVY sy yoils ialesl j3 JUS° Sy JS b
Jaie pimgis > Y Jsin) S SR XYISA XEINE
oligdb ) Jgloeel BUI AY/D saim LS Sy plb gy
IS b 9 YD (ol 0395 5> Jolool LI YY/A s
doyo e @ Ylain! gl > BMBT s> .(V0) 290 YO/
Wged Caod g (55l dged Jomo )9l @oar Jad (o)
LAFY) sl (py Bl b Sy dads L Mio) (gylo

Sy 6yglJos )3 oy 0aisS @355 gl g 5SL 51 ooliul
alSy ple g o JS b 2y Y Ll o s
cals gl ol Giolejl 0 ol (pSoilul olewd
o9l b g JsSul bl (b 029381 b eimgy 3 (Y go2)
o3le clale iy (o )8 WY guazee 4y (b 31 goliiS 25)

b oS @35 las ySh b ods oyl Jos JUS Sy olend S 5 Y Joi>

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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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
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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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