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The aim of this study was to evaluate the effects of different levels of oak Acorn on
the biodiversity of rumen epimural bacterial population using PCR-SSCP molecular
technique in Merkhoz goats. A total of 24 Markhoz goats with a mean BW of
16.93+1.25 kg and an average age of 4-5 months were tested in a completely
randomized design with 4 treatments and 6 replications for 105 days. Experimental
treatments included 1) control diet, 2) diet containing 8% oak acorn, 3) diet containing
17% oak acorn and 4) diet containing 25% oak acorn. The results showed that the
effect of diet on biodiversity of rumen bacterial epimural community was significant
(P <0.001). There was no significant difference between other experimental treatments
(P> 0.05), although treatments containing 8% and 17% oak had more variety than
treatments containing 25% oak. Sampling site had no effect on biodiversity of rumen
bacterial epimural community (P> 0.05). The highest value of Shannon index was
related to ventral ruminal site and the lowest was related to reticulum. The interaction
effect of diet and sampling position on biodiversity of rumen bacterial epimural
community was significant (P> 0.05). The results showed that the use of oak acorn up
to 17% in the diet increased the biodiversity of the of rumen bacterial epimural
community, while the use of 25% oak in the diet decreased the biodiversity of the
rumen bacterial epimural community.
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Extended Abstract
Introduction

Oak acorn contains significant amounts of biologically active compounds including tannins. Tannins are
plant polyphenolic compounds that affect the rumen microorganism. The effect of tannin depends on the
species of microorganism or the source of dietary tannin. Although research has been done on the effect of
tannin on the ruminal bacterial population, the impact of dietary oak on the rumen bacterial population needs
to be investigated. Evaluation of the effects of different levels of dietary oak acorn on the biodiversity of rumen
epimural bacterial population was investigated using PCR-SSCP molecular technique in Markhoz goats.
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Materials and Methods

Twenty-four Markhoz goats (mean weight 16.93£1.25, mean age 4 to 5 months) were allocated to four
diets in a completely randomized design. The experimental diets were fed for 105 days. Experimental
treatments included 1) control diet, 2) diet containing 8% oak acorn, 3) diet containing 17% oak acorn, and 4)
diet containing 25% oak acorn. Immediately after slaughtering, rumen- Reticulum was divided into six parts,
dorsal, ventral, lateral, Caudal, and pillar, and their tissues were sampled, the samples were washed with saline
and collected in sterile containers and kept at -50 degrees centigrade until DNA extraction. To extract DNA
from the samples, the phenol-chloroform protocol provided by Tajima et al. (1999) was used.

Results and discution

The results of this experiment show that the use of different levels of oak acorn in the diet of livestock
significantly affects the population diversity of rumen microorganisms. The use of oak acorn in comparison
with the control diet increased the diversity of rumen bacterial epimural community, but with increasing the
level of oak acorn in the diet, the diversity of bacterial population epimural rumen was significantly reduced.
The results showed that the effect of diet on biodiversity of rumen bacterial epimural community was
significant (P <0.001). There was no significant difference between other experimental treatments (P> 0.05),
although treatments containing 8% and 17% oak acorn had more variety than treatments containing 25% oak
acorn. The sampling location had no effect on biodiversity of rumen bacterial epimural community (P> 0.05).
The highest value of the Shannon index was related to the ventral ruminal site and the lowest was related to
the reticulum site. The interaction effect of diet and sampling position on biodiversity of rumen bacterial
epimural community was significant (P> 0.05).

Conclusion

The results showed that the use of oak acorns up to 17% in the diet increased the biodiversity of rumen
bacterial epimural community, while the use of 25% oak acorns in the diet decreased the biodiversity of rumen
bacterial epimural community. The sampling location had no effect on biodiversity of rumen bacterial epimural
community. The highest value of the Shannon index was related to the ventral ruminal site, and the lowest
value of the Shannon index was related to the reticulum ruminal site.
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2 Association of Official Agricalture (AOAC)
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Experimental diets (100%)
Ingredients Non Oak acorn 8% Oak acorn 17% Oak acorn 25% Oak acorn

Alfalfa hay 18.23 17.80 16.50 16.50
Wheat Straw 21.74 18.65 18.47 16.67
Wheat bran 1 4.0 3.80 4.70

Soyben meal 3.06 3.60 5.30 6.24

Barley 55.50 47.50 38.50 30.50

Oak acorn 0 8.0 17.0 25.0

Calcium carbonate 0.47 0.45 0.43 0.39

Chemical analysis
Dry matter (%) 92.76 92.74 92.77 92.75
Crude protein (%) 11.09 11.09 11.09 11.09
ADF (%) 21.68 21.92 23.12 23.80
(%) NDF 37.46 38 38 38.67
Calcium (%) 0.52 0.52 0.52 0.52
Phosphorus (%) 0.30 0.32 0.31 0.31

Dry matter (%) Gross energy (%) Crude protein (%)  Crude fat (%) Ash (%) Calcium (%) Phosphorus (%)

88.0 +19.51 4356 + 78 533+0.11 19.20 + 1.6 13.14+2.0 0.28 +0.04 0.15+0.01

bk 850 ) 39250 3 (ljee Y Jgia
Amount Total tannins Condensed tannins Hydrolyzable tannins

(g/kg DM) 4.34 0.15 4.19
(%) 100 35 96.5

. Reticulum
. Dorsal

. Ventral

. Lateral

. Caudal

. Pilar
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Experimental diets Amount of Oak acron Total tannin Condensed tannin Table 3. The concentration of
(9/kg DM) (9/kg DM) (g/kg DM) tannins found on different
levels of oak acron used in the
dietHydrolyzable tannin

(g9/kg DM)
8% Oak acorn 80 35 0.1 34
17% Oak acorn 170 7.5 0.3 7.2
25% Oak acorn 250 11 0.4 10.6

16SIRNA (5 ks 3,50 labad 5S35 gl o oalil sl ,S51ET .0 Jgoa
Forward Primer 341 ( 5'- CCTACGGGAGGCAGCAG-3")
Reverse Primer 534( 5'- ATTACCGCGGCTGCTGG -3')

FgSan Vo (iSly 2 sl 2o e b oMl (6 g Sue Ve v slacgsy e SIPCR (sla STy plosl (ol
0,la8 (S sl e pSols (lp b 6yl B jlieyd S b 5l eole] (slacuS yguo 4 o3kl 3,90 Master MiX .34
Sl Gl S8 a1 g 390 Y 509)Sue IV el po Al A 03938l Ayl o 4y (S (489 (g V1)
(Jos Co g (il Bl 55 g dlge o polie il plKa o el glalls o0 5l 6,85l Ca b edlawlPCR
D s ogis)See (g 9 boloes waly sXIIDNA jo 4, PCR el (sl b3 3590 dlse (saled Jols (slarly Jolore
Ay ) ol cadol Cudpwlg b Y alsyo gy dls 1o ¥ ol &5 8,3 plodl Touchdown yos) 4 PCR )l > (slads
Ml 4> 2 AF &gy ad > ja aS 4 > Ve Lol Touchdown b ¥ dls o cdd83 VO e 4 0, Kl 45020 L
Ao VY 5 adb Ve e 4y (Wb oo ilS Lod o Sl do > /0 e 2 (gl ) ol Kl & p3 £ b Ve oo o
0F el Yo Ose 4 0 Sl 4 0 AF Gy a5 > 2 a5 2 VO Jold (JLasl L ¥ dls o cadids ) o & 01, K5k
Oygody & ) Jold ¢ oled ;oSO L Y dls o 9 a4l ) e & Sl do )0 VY 5 adl ¥r Gte & o Sl &y
GLDNA Cuas 5 CaoS pudd G Dy dldd £ Gdo & 3, Kl do 0 ¥ g adds Ve e 4 o, Sl 450 VY
ool 3> o ozl 0,5 Sl b (s30S5) 5 2oy A sl TS 835 2 POR puama 5350980 31 005 gl
Flshee YO cnng (gl s ool spel Jo ST 2 el ST YA Sgal 5l aiops A el L yS15 s sl pig
Lol pa b ylato Ol jid Juo VW/o0 g TBE 10X 5L i Juo VYO YY) Sgal 5l jid Lo 5 3o d A 5 Jolxo
5 Lol pelyils ditel 5 g Seo Yo g o3 Ve Slilgus y porigol tlg o Voo gl &y s 233
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1. Tetramethylenediamine (TEMED)
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Sample Oak content of ration (%) Shannon indicator
Rumen epithelial tissue 0 0.07455°
Rumen epithelial tissue 8 0.18923°
Rumen epithelial tissue 17 0.18636°
Rumen epithelial tissue 25 0.14333?
P Value P Value < 0.0001
Sample Sampling position Shannon indicator
Rumen epithelial tissue Dorsal rumen 0.16343%
Rumen epithelial tissue Ventral rumen 0.15052%
Rumen epithelial tissue Caudal rumen 0.14622%*
Rumen epithelial tissue Lateral rumen 0.12902°
Rumen epithelial tissue Pilar rumen 0.10322°
Rumen epithelial tissue Reticulum 0.197832
P Value P Value < 0.01
Significant
Effect of ration - el
Position effect of sampling - ns
Ration at the sampling position - **

Jigor) 2L ySk Comad i 95 2 032 b 1dnaSd Jlygoml 22l 5Sh Cumorr (s £95 52 0502 53U
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