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5- Phytochemical
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6- Total Phenolics (TPh)

7- Total Tannins (TT)

8- Condensed Tannins (CT)

9- Small ruminant nutrition system
10- Dry Matter Intake (DMI)

11- Total Mixed Ration
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1- Hull

2- Peduncle

3- Crud Protein (CP)

4- Neutral Detergent Fiber (NDF)
5- Acid Detergent Fiber (ADF)
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Table 1-The composition of ingredients and nutrients of the base diet (ZDM)
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DM keq DM eow o VR TS DM) (ZDM) (iDM)
g 50 0.415 90.83 15.92 33.4 27.1 3.18 1.22 0.23
Alfalfa
o 20 0.165 93.56 2.94 75.4 53.7 1.89 0.25 0.07
Barley straw
atnd 30 0.250 91.03 16.26 233 13.3 2.67 1.16 0.77
Concentrate
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Table 2- The composition of pistachio by products extract in the different design periods
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peno /ml /ml /ml mg/ml mg/ml

(¢/ml) (¢/ml) (g/ml) (¢/ml) (mg/ml) (mg/ml)  (mg/mi)
P29 0.0845.52  0.017+1.004 0.005+0.033  0.003£0.014  0.002+0.010  0.65+22.75  0.2548.29  0.08+0.49
Second period
Hw, °29° . 0.05+5.45 0.020+1.005 0.006+0.065 0.003+0.017  0.003+0.035  0.80+45.49  0.24+16.56 0.07+0.98
Third period
Pl 9 0.06+5.39  0.018+1.006 0.004+0.100  0.002+0.020  0.002+0.062  0.75+68.01  0.29+24.71 0.09+1.43
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2-Turnover rates
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Table 3- Ambient air temperatures and relative air humidity during the different design periods'
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L] sl oy (43 b pne e o0l > 10y) Temper;lilre (°C) Relative humidity (%)

Experimental Periods Total tannin dosage of Jlas . oSke Sl e 1 SSke
o extract Min ” Mean min  Max  Mean

(% of daily DMI) Max

s> (CON1)0 165 275 227 355 697 512

First period

E 2 165 270 215 381 723 534

second period

Py 09> 4 160 260 208 397 742 546

Third period

Pl 052 ) 6 160 260 197 402 76.1 553

Fourth period

P 009 (CON2)0 158 262 194 411  78.6  56.1

Fifth period

Average standard error 0.65 .12 0.90 4.02 4.17 3.39

Pvalue 043 054 046 028 039 035
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"Means within same column with different superscripts differ (P<0.05).
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1- General Linear Model
2- Least Significance Difference
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Table 4- Nutrients apparent digestibility, body weight and feed intake duration at different dosages of intraruminal pistachio by
products extract infusion!

Span Suid ol > IS 5l doyd) diy (28 Y guaxe oylac paw

)90 . . (&b, . Average standard P- value
Dosage of pistachio by products extract (% total tannin of
Item . error
daily DMI)
(CON1)20 2 4 6 (CON2)* 0
](;‘””) dﬁ““’“ g(f/[") 67.16 66.56 6578  65.18 66.67 1.09 0.72
ry matter (%
(103) M osls a a a b a
Oreants matter (%) 69.13 67.93 6698  63.13 68.94 1.10 0.01
(CM);) "l’f;"jj ’(f/) 75.89 7758 7641  68.87 76.69 226 0.09
rud protein (%
i\“}‘g’F’);?:j )“‘*"”3 PIbS s s sioae 475 43300 s34 1.36 <0.01
0
E:‘I;’F’);i;‘;‘ b 2l M s s 4745 aase s34 1.96 0.02
0
(ps554) 0% 039 36.94 3718 37.69 3871 38.85 0.67 0.20
Body weight (kg)
Ugy 2 S5 03la £.5) Slygh 3 e 830 830 830 830 830 - -
Food intake (gDM/d)
(4555 St bpme o o
Duration of food intake 105¢ 248 285° 4240 105¢ 24 <0.01

(minutes)
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"Means within same row with different superscripts differ (P<0
2Control period 1 (Without extract infusion)

3Control period 2 (Without extract infusion)

4 Neutral Detergent Fiber

5 Acid Detergent Fiber
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Table 5- Changes of rumen fluid pH at different dosages of intraruminal pistachio by products extract infusion!
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"Means within same row with different superscripts differ (P<0.05).
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Table 6- The concentration of ammonia nitrogen and volatile fatty acids in the rumen fluid at different dosages of intraruminal pistachio by
products extract infusion
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"Means within same row with different superscripts differ (P<0.05).
2Control period 1 (Without extract infusion)
3Control period 2 (Without extract infusion)
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Table 7- Nitrogen balance in Baluchi male sheep at different dosages of intraruminal pistachio by products extract infusion!

(W) (Spas Sis o3la )3 JS' (56 103) diny (23 SV gasme o lae Average
Dosage of pistachio by products extract (% total tannin of daily DMI) standard P- value
(CON1)' 0 2 4 6 (CON2P 0 error

(595 2 £55) (Brae g5

N intake (g/d)

;"3’ 17.77 17.77 17.77 17.77 17.77 - -
ee

E’L: . - 4.48 5.44 6.40 - - -
Xtrac

(59 2 £5) 3 Lyj9

N excretion (g/d)
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Us
rinary
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"Means within same row with different superscripts differ (P<0.05).
2Control period 1 (Without extract infusion)
3Control period 2 (Without extract infusion)
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Introduction According to the Food and Agriculture Organization (FAO), Iran is the largest pistachio
(Pistachio vera) producer in the world. Nevertheless, pistachio byproducts (PBs) contain a high level of phenolic
compounds and tannins, which can affect their utilization by animals. Tannins (hydrolysable and condensed
tannin) are polyphenolic polymers of relatively high molecular weight with the capacity to form complexes
mainly with proteins due to the presence of a large number of phenolic hydroxyl groups. They are considered as
anti-nutritional compounds due to their adverse effects on intake and animal performance. However, tannins
have been recognized to modulate rumen fermentation favourably such as reducing protein degradation in the
rumen, prevention of bloat, inhibition of methanogenesis and increasing conjugated linoleic acid concentrations
in ruminant-derived foods. The inclusion of tannins in diets has been shown to improve body weight and wool
growth, milk yields and reproductive performance. Pistachio byproducts (PBs) contain a high level of phenolic
compounds and tannins, which can affect their utilization by animals. The present study was conducted to
evaluate the effects of PBs extract on nutrients apparent digestibility, nitrogen balance and ruminal fermentation
characteristics in ruminants.

Materials and Methods PBs were completely dried under sun and were ground to pass a 1 mm sieve by
cyclic mill. PBs were soaked in water at 1 to 5 ratio in ambient temperature for 12 h and then were smoothed
with the 4 layer cotton cloth. The extract was concentrated in an oven at a temperature below 40°C. Four mature
Baluchi male sheep (36.82 kg body weight, standard deviation 1) were fitted with ruminal cannula and were
placed in individual metabolic cages with free access to fresh drinking water. The basal diet comprised 0.415
kg/d alfalfa, 0,165 kg/d barley straw and 0.250 kg/d concentrate feed (as-DM basis) that met their energy and
crude protein (CP) requirements for maintenance according to the NRC (2007), and was offered in one meals.
The concentrated PBs extract was infused in rumen at the levels that were administered to supply 0 (CON 1), 2,
4, or 6 % total tannin in the daily DM intake. All animals simultaneously received the same PBs extract dosage.
Every period comprised 14 d of adaptation and 7 d of total urine and feces collection. Subsequent to highest PBs
extract dosage, infusion was ceased and after 14 d of adaptation, urine and feces were collected again for 7 d
(CON 2). Also in the end of every period rumen sampling was taken and animals were weighted.

Results and Discussion Feed intake of animals were not affected by ruminal infusion of the different levels
of PBs extract due to the restricted feeding level, but duration of feed intake was significantly increase when the
concentration of PBs extract was increased. It seems, the intraruminal PBs extract application might not have
interfered with diet palatability. The ruminal PBs extract infusion had no significant effect on body weight gain,
DM and CP apparent digestibility but OM, NDF and ADF apparent digestibility were significantly reduced.
Besides, the pronounced ability of tannins to form complexes with feed proteins; they may impair microbial
degradation of other polymers such as cellulose, hemicellulose, pectin, and starch. The increasing of PBs extract
concentration significantly increased rumen pH and acetate/propionate ratio and decreased rumen ammonia
nitrogen, propionate, valerate and isovalerate. Lower ruminal ammonia nitrogen concentration may have resulted
from a greater concentration of tannins that bound to proteins and decreased proteolysis resulting in a reduction
of ammonia nitrogen release in rumen. Depression in VFA concentrations might be related to lower microbial
activity of rumen in the presence of tannins. Iso-acids are derived from amino acids catabolism by cellulolytic
bacteria in the rumen, that reductions their concentrations can indicate the protection of protein from bacterial
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deamination. Higher ruminal pH may have resulted from lower ammonia nitrogen and VFA concentrations in
the rumen. The urine nitrogen excretion was reduced by increasing of PBs extract concentration, while the feces
nitrogen excretion and retained nitrogen were increased. Infusion of incremental PBs extract dosages greatly
shifted partitioning in nitrogen from urine to feces and could contribute to lower ammonia emissions from
manure in ruminant production. The decrease in urinary nitrogen excretion can be attributed to the protein-
binding property of PBs extract and the consequently lower ruminal protein degradation and ammonia nitrogen
release. Besides of the tannin level, the effects of tannins differ greatly by the type and source of tannin as well
as the composition of the animals’ diet.

Conclusion Generally results of this experiment indicated that while the ruminal PBs extract infusion at the
level that was administered to supply 4 % total tannin in the daily DM intake preserved CP apparent
digestibility, it improved nitrogen balance and rumen fermentation characteristic of sheep.

Keywords: Apparent digestibility, Tannin, Rumen fermentation, Ruminants.



