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Table 1- Ingredient and chemical composition of experimental diets

Vobass
Treatment 1

¥ et
Treatment 2

¥ las

Treatment 3

*oless
Treatment 0
Syd 25
Corn
= 13
Barely
Ad L sa 12
Wheat bran
Lk 0.0
Oak kernel
‘;_\ZS s 17
Wheat straw
s 18
Alfalfa hay
sad sl & 53 14
Corn silage
< 05
Salt
aling 5 Hare s 05
Mineral and vitamin supplement
(Mcal/kg) alla (5355 152
Net energy (Mcal/kg)
(dem9) ala 05 9 5 10.58
Crude protein (%)
(e ya) A suis g 5o J slaals LI 3776
Neutral detergent fiber (%)
(e y0) (gl suis g 5o Jslaals LI 22.29
Acid detergent fiber (%)
(weop0) arealS 0.48
Calcium (%)
(e 50) i 0.44

Phosphorous (%)

4

19

11

15.8

12

24

13

0.5

0.5

1.47

10.61

42.76

26.52

0.57

0.41

4

6.42

31.58

5.5

375

0.5

0.5

1.44

10.30

43.95

29.53

0.72

0.33

2.65

47.37

49

0.5

0.5

141

10.40

45.96

32.64

0.85

0.26
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Treatment 0 (control), Treatment 1 (containing 15.80 % oak kernel), Treatment 2 (containing 31.58 % oak kernel),

Treatment 3 (containing 47.37 % oak kernel).
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Table 2- The comparison of digestibility of experimental diets containing oak kernel in cow and buffalo (%)

ke SEA ouls auda Culil S5A oul gl o Jglaels SLI ada Culils
Treatment DM digestibility NDF digestibility
olass 5 als L3/(Animal and treatment effect)
& 0 61.08 b° 57.34¢
Cow 1 67.21% 64.81°¢
2 71.48° 67.8%
3 66.11¢ 55.64¢
RS 0 74.24¢ 62.25
Buffalo 1 80.64° 64.9
2 89.442 74.18
3 59.52¢ 52.7¢
SEM 2.64 3.67
ol e el 0.0003 0.0485
P-value
slass J3)(Treatment effect) /
0 63.36¢ 58.75°
1 68.99° 58.94°
2 77.78% 70.952
3 72.86% 62.98°
SEM 1.84 2.59
ol e ol 0.0004 0.014
P-value
‘ALJ ;‘
(Animal effect) SE 65.53° 62.33
Cow
RS 75.96° 63.48
Buffalo
SEM 1.32 1.83
ol ae el 0.0001 0.662
P-value

(P</v0) wijls sola e 3NEAT (5Ll ks 31 aliia e B gsa (sl alael G si 58 4t SEM
e duo 50 VYV sla )V Hlass (bsh o sae Sae w50 YV/OA (s5la) ¥ Hlad (Lol 6 sa0 H3e w50 VO/A (sla) V Hlad (aald) » lass
(bsb o

SEM: Means within the same column with different letters differ significantly (P<0.05)
Treatment O (control), Treatment 1 (containing 15.80 % oak kernel), Treatment 2 (containing 31.58 % oak kernel),

Treatment 3 (containing 47.37 % oak kernel).
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Table 3- Effect of different levels of oak kernel in diet on rumen fermentation parameters of cow and buffalo
after 96 h of incubation

Jaeiliy  aalglig PF ougi ou g Gloadl, Laslg AT oule
sy s PPN e (e s ssdps
B S (5ske)
(i (sl g factor Microbial ~ Microbial
Potential  Gas (mg/mL) biomass( biomass Truly digested
. mg) efficiency(mg) .
of gas production organic
productio  rate (mL/h) matter (%)
n (mL)
olass 5 als 53
(Animal and
treatment effect)
Ol € 0 117.92¢ 0.0038°¢ 5.72 140.35 0.61 228.80
Buffalo 1 154.62b¢ 0.0042b¢ 5.81 144.28 0.62 232.15
2 215.45% 0.0048%¢ 6.52 169.39 0.66 255.50
3 205.28%® 0.0102 6.66 167.85 0.65 250.50
S 0 124.12°¢ 0.0043%¢ 5.54 138.36 0.60 225.55
Cow 1 160.84%¢ 0.0045b¢ 5.71 144.79 0.61 232.55
2 216.69? 0.00672¢ 5.82 164.95 0.62 262.50
3 169.11%¢ 0.0090%° 5.92 146.95 0.61 242.45
SEM 18.54 0.001 0.76 14.58 0.20 18.68
Gols ane Jlaial 0.030 0.0430 0.348 0.408 0.335 0.352
Slass ! 0 121.02° 0.00972 5.71 139.35 0.61 226.53
(Treatment effect) 1 183.062 0.0055° 5.86 154.62 0.62 244.03
2 192.282 0.0047° 6.10 157.09 0.64 247.33
3 185.662 0.0041° 6.17 157.08 0.63 246.48
SEM 13.11 0.001 0.25 10.03 0.14 10.52
ol are Jlaial 0.004 0.006 0.585 0.565 0.63 0.458
als 3l
(Animal effect) S 17332 0.0058 6.18 155.47 0.64 241.54
She & 167.69 0.0061 5.75 148.60 0.61 240.64
SEM 9.27 0.0075 0.18 7.09 0.10 7.00
0.673 0.759 0.133 0.512 0.132 0.930

6‘)‘4 u""“ JL&;‘

(P<e/-0)uils sula sime AT (LTl 31 uliie 2 S gsa sl slael o sic 58 )0 SEM
e dus 58 EVIYY oula )V Hlass (bsh o gae 3o w50 YV/OA (sla) ¥ slad (bl 6 510 S0 s ju VO/A (ssla) V Hlas (aald) + ,las

.!c\,.‘féj:m

SEM: Means within the same column with different letters differ significantly (P<0.05)
Treatment O (control), Treatment 1 (containing 15.80 % oak kernel), Treatment 2 (containing 31.58 % oak kernel),

Treatment 3 (containing 47.37 % oak kernel)
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Table 4- Parameters of dry matter ruminal degradability of experimental diets containing oak kernel in cow and
buffalo (%)

QRS ppwolds aiias faoal oy EEREES
@) (b) (€) 523 Saidpas s (ED) s9e
Rapidly degradable Slowly Constant (PD) Effective
degradable  degradable . degradability
rate Potential of
degradability
olasi 5 als 30
Treatment and
animal effect
. _ b b b
e s 0 9.83 69.82¢ 0.038 81.32¢ 47.25%¢
Buffalo 1 11.14 71.49%® 0.043 81.99% 49,972
2 12.16 77.492 0.028 87.712 51.172
3 10.21 68.09% 0.028 79.24% 45.51b¢
S& 0 11.89 65.51% 0.043 75.49% 45,300
Cow 1 12.69 69.34% 0.024 82.10% 47 .42%¢
2 12.76 72.46% 0.036 85.15% 50.69?
3 9.97 62.89° 0.036 74.78° 44.09¢
SEM 1.489 3.582 0.010 3.645 1.461
ol e Jlaial 0.855 0.131 0.131 0.112 0.006
P-value
oless 3l
Treatment effect 0 10.86 69.58 0.041 78.05 47.63
1 11.91 70.28 0.033 82.05 48.10
2 12.46 71.50 0.032 82.20 48.80
3 10.09 67.19 0.032 81.60 46.27
SEM 1.003 2.533 0.006 2.577 1.033
@l e Jlaial 0.371 0.679 0.477 0.636 0.419
P-value
als 3l S 10.84 71.72 0.034 82.56 48.47
Animal effect Cow
RS 11.83 67.55 0.035 79.38 46.87
Buffalo
SEM 0.709 2.15 0.003 1.822 0.820
&l e Jlaial 0.338 0.119 0.921 0.235 0.140
P-value
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SEM: Means within the same column with different letters differ significantly (P<0.05)
Treatment O (control), Treatment 1 (containing 15.80 % oak kernel), Treatment 2 (containing 31.58 % oak kernel),

Treatment 3 (containing 47.37 % oak kernel)
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Introduction: Oak kernel contains high starch, so it can be used as an energy source in the
concentrate of ruminant diet. Also, oak kernel containing active biological compounds, such as
tannin, gallic acid, galloyl or hexahydroxy decanol derivatives (Saffarzadeh et al. 1999). Tannins
form complexes with a large number of nutrients and bacterial cell membranes, enzymes, and
decrease digestion in the rumen (Rajablo 2009). The aim of this study was to investigate the effect
experimental diets including 0, 15.80, 31.58, and 47.37% oak kernel on degradability parameters,
fermentative and in vitro digestibility in Holstein cow and river Khuzestani buffalo.

Material and methods: Oak kernel used by 15.8, 31.58 and 47.37 % in diet (balanced on the base
of NRC, 2001) of cow and buffalo. Gas production and fermentation parameters of experimental
diets were determined by Menke and Steingass (1988). Rumen fluid was collected from animals
before the morning feeding. About 200 mg sample (1.0 mm screen) incubated in 100 ml vials with
35 ml buffered rumen fluid under continuous CO2 reflux for 2, 4, 6, 8, 10, 12, 16, 24, 48, 72 and 96
h, in a water bath maintained at 39°C. Cumulative gas production data were fitted to the exponential
equation Y=Db (1—e—"), where b is the gas production (mL) from the fermentable fraction, c is the
rate constant of gas production (mL/h), t is the incubation time (h) and Y is the volume of gas
produced at time t. Partitioning factor, microbial biomass and truly digested organic matter was
calculated by Makkar and Becker (1997). For determination of partitioning factor at the end of each
incubation period, the content of vials was transferred into an Erlenmeyer flask, mixed with 20 mL
neutral detergent fiber solution, boiled for 1 hour, filtered, dried (in oven at 60 °C for 48 h) and
ashed. Digestibility of dry matter and NDF of experimental diets were determined using Tilly and
Terry method (Tilly and Terry 1963). Rumen fluid was collected from animals and was mixed with
McDougall buffer in a ratio 1:4. After gasifying with CO, tubes were incubated at 39 °C. After 48
h of fermentation, 6 mL of 20% HCI solution and 5 mL pepsin solution were added and the
incubated for 48 h simulating post-ruminal degradation. After incubation, the residual substrates of
each tube were filtered and used to determine digestibility of DM and NDF.

Dry matter degradability was measured by in situ technique using cow and buffalo fitted with
rumen fistula (400£12 Kg, BW). Five g of each milled sample (2.0 mm screen) were transferred
into a polyester bag (10x20 cm, 52 um pore size) and incubated in the rumen for 2, 4, 6, 8, 16, 24, 4
8, 72 and 96 hours (n= 4). The degradability of DM were calculated using the equation P =a + b (1-
e Y. The obtained data were analyzed in a split plot design using the General Linear Model (GLM)
procedure of SAS software, version 9.2. The Duncan multiple range test was used to compare
means at P< 0.05.
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Results and discussion: Dry matter digestibility and NDF were the highest in treatment including
31.58% oak kernel in cow and buffalo (P<0.05). Regardless of the type of treatment, dry matter
digestibility was not significant in cow and buffalo (P>0.05), but NDF digestibility in buffalo was
more than cows (P<0.05). The highest potential of gas production was for diets containing oak
kernel (P<0.05). The value of PF, microbial biomass, microbial biomass efficiency and organic
matter digested was not significant between diets containing different amounts of oak kernel
(P>0.05). Slowly degradable fraction (b), potential of degradability (PD) and effective degradability
(ED) were the highest in the diet containing 31.58% oak kernel (P<0.05). Fraction of rapidly
degradable (a), slowly degradable fraction (b), constant degradable rate (c), potential of
degradability (PD) and effective degradability (ED) was not different in cow and buffalo (P>0.05).
Researchers reported that tannins cause inhibition of microbial enzymes and decrease in
fermentation (Danesh Mesgaran 2009). Tannins can reduce microorganism adhesion to nutrients;
inhibit microbial activity which has negative effects on fermentation and methane production
(Frutos 2004).

Conclusion: According to the result, it can be concluded, 31.58% oak kernel by improving in vitro
fermentative condition of rumen can be used in diet of cow and Khuzestan buffalo, but it requires
more studies.
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