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Tablel- Effect of different levels of by-productsin dietaryon plasma metabolites (mg/dl)

<

<

LoDy (slopilie ialofl gl oy
Plasma metabolites Experimental diets P-value

Alfalfa 5% BP? 20% BP SEM treat time Treat x time

S5 10.0 10.0 10.0 10.0 0.002 0.002 0.002

Glucose (mg/dI)
O 8l ogl (59 10.0 10.0 10.0 10.0 0.002 0.002 0.002

BUN (%)?
Syl il sl 10.0 10.0 10.0 10.0 0.002  0.002 0.002

AST (U/L)?
Syl gl Y] 10.0 10.0 100 100 0.002  0.002 0.002

ALT (U/L)*
el s L ) 10.0 10.0 100 100 0.002  0.002 0.002

LDL (mol/L)®

(P<0.05) aiil o 5l gimo O3 glyls S yitio pu By b i)y sl (pSilo

Means within same row with different superscripts differ (P<0.05).
!By-Products were used instead of alfalfa in 5 and 10 % based on dry matter intake.
2Blood urea nitrogen

3Aspartate Aminotransferase

4Alanine Aminotransferase

SLow density lipoprotein
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Figure 1- Effects of different levels of by-productsin dietary on extent of gas production in vitro
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Table 2- Effect of urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on the amount of phenolics and
tannins in samples branches and leaves of Barberry*

Treatment

(Kt ool U) coril 3 Foliage Foliage ~ Foliage ~ Foliage  Foliageand gppy  plyglye
Parameters (% dry matter) without and 5% and 5% and 5% 5% Ca

additives urea PEG NAOH (OH) 2
LS5 I 13.14° 9.09° 12.23° 9.78° 9.40° 0.417  0.0031
Total phenolic compound
Fobt 7.14° 417 6.78° 4.86° 4.71° 0.222  0.0007
Total tannins
wSlie o _ 1.3 0.88° 0.29° 0.89° 08%° 0043  0.0002
Condensed tannin
Haria JB U 6.91 329° 549 3.97° 382 0065  <0.0001

Hydrolysable tannin

(P<0/05) wzlyo )l ixe 3] clls altio yé gyo b cind, yo (sloypSilias
o P e ) e Soy> PRI

YMeans within same row with different superscripts differ (P<0.05).
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Table 3- The effect of adding urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on the amount of gas production in vitro
samples branches and leaves of Barberry*

Treatment
) Foliage Foliage and Foliageand  Foliage and 5%  Foliage and 5%
(] igmuligsl o e WIthout 501 yrea 5% PEG NAOH  Ca©OH)2 M pale
Incubation time (h) additives
(Sis o3lo o5 Lo 200 £l 4 2d o) S5 W55 Jlace
The amount of gas produced (ml per 200 mg of dry matter
12 33.50 35.32 34.90 36.13 35.93 1.477 NS?
24 55.21° 72.29° 56.54° 68.30° 70.39° 2.130 0.006
48 70.70° 100.19° 72.83° 87.58" 83.88" 3.302 0.0073
72 73.80° 110.01° 74.79° 90.24° 89.26" 2.673 0.0011
96 80.24° 112.83% 81.11° 93.66" 94.29° 0.595 <0.0001

“Means within same row with different superscripts differ (P<0.05).

2NS: not significant
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Table 4- The effect of adding urea, polyethylene glycol, sodium hydroxide or calcium hydroxide on in vitro digestibility parameters of
the branches and leaves of Barberry*

Treatment
il 3 Foliage Foliage Foliage Foliage .
Parameter without  and 5% and 5% and 5% SIO:/OICI:aag((Eng)jZ SEM P-value
additives urea PEG NAOH 0
2 .. | .
Pg‘:a“"me::sfzgfﬂ;‘)‘j"s 4422  48.33° 45,89 51.41° 47.21° 1.118 0.0397
0
el 5 he) € i 0.039°  0.047° 0.025° 0.052° 0.034° 0001  <0.0001
Parameters ¢ (ml / h)*
(b5 o) 008 0l K3 0o oljon 61.88"  74.26° 64.47° 71.37° 76.47% 1.095 0.0038
dry matter disappearance (mg)
(o) S oz 22 8.56 13.45° 12.11% 10.45® 9.78% 0.661 0.0194
Fermented feed efficiency(%)
(Sts oole p 5ok 3 J35e) gt 5 g5 9.74° 12.09° 9.92° 11.52° 11.81° 0.258 0.0035
(Metabolizable energy (MJ/ kg DM
(5 eole soa) J oole o o8 64.45°  79.88° 65.63° 76.20° 78.14% 038  <0.0001

Digestibility of organic matter (DM%)

(P 0/05) by oo o sine ST (chls alito poi g b o3,y sauSile’
ossolisSl el 2 51 (St 03le 5 o 200 lj) oy 1) ) ypass BB 5 Jgorls (i o 455 85l
(eebo 5 520 ) oamibsSil (o 53 55 sl 5 e’
"Means within same row with different superscripts differ (P<0.05).
The amount of gas produced from the insoluble and fermentable (ml per 200 mg of dry matter) after 24 h of incubation.
3Fixed rate of gas production during incubation (ml per hour).
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Introduction This study was intended to evaluate the nutritional value, phenolic compounds and digestibility
coefficients of barberry leaves. Berberis vulgaris is one of the major crops in the province. The province has
more than 70 percent and 95 percent of the total area under cultivation of barberry. Waste and foliage of barberry
harvest traditionally used to feed livestock Tannin concentration greater than 3 to 4 percent in food, can have
negative effects on digestibility in ruminants and in particular to reduce the absorption of dietary protein. So it
can be expected that high amounts of tannins within waste foliage of barberry reduce its efficiency in ruminants
to be fed. Several studies have shown that the addition of certain compounds such as urea, polyethylene Due to
the high volume of barberry foliage that remains after harvesting and the possibility of its use in animal nutrition,
this study tried to determine some nutrient compounds, phenolic compounds and degradation parameters were
barberry leaves. In addition, in this study to determine the best additives are effective in reducing the
concentration of tannins and phenolic compounds, urea, polyethylene glycol, sodium hydroxide and calcium
hydroxide were compared.

Materials and method As the samples were dried by the sun for 6 days. The amount of 5% by weight (dry
matter basis) urea, polyethylene glycol, sodium hydroxide or calcium hydroxide that was prepared with distilled
water, was sprayed on 5 kg of the sample and thoroughly mixed. Each of the treatments were prepared in
triplicate. Treatments include: 1) control (foliage without additives), 2) foliage with 5% solution of urea, 3)
foliage with 5% polyethylene glycol, 4) foliage with 5% sodium hydroxide, 5) with 5% calcium hydroxide was
foliage. The sample were kept in anaerobic plastic containers for 3 days and then opened and dried at room
temperature. Samples were analyzed for crude protein, neutral detergent fiber, acid detergent fiber, ether extract,
total phenolic compounds, total tannins, condensed tannins, hydrolysable tannins and some mineral content (Na,
Cl, Ca, Kand P). The in vitro gas production method was used for estimation the DM fermentation parameters.

Results and Discussion The chemical composition of foliage barberry is almost the same with the few
studies conducted in this regard. Minor differences between the results of this study and the other results showed
that the colleagues can be due to differences in climate and environmental conditions and physiological
characteristics of the plant's genetics. The results showed that addition of urea, Sodium hydroxide and Calcium
hydroxide led to a significant reduction of total phenolic compounds, total tannins and hydrolysable tannins
compared with the control sample. The in vitro gas production and fermentative parameters were improved
flowing urea, sodium hydroxide and calcium hydroxide treatment. The results showed that treatment with urea
was more effective in reduction of tannins and improvement the fermentative parameters of branches and leaves
of Barberry compared to other treatments.

Conclusion Based on our results and high levels of phenolic compounds in the waste foliage barberry
sprayed with a solution of 5% (based on dry matter) of urea, sodium hydroxide and calcium hydroxide
significantly reduced the amount of total phenolic compounds, tannins and hydrolysable tannin in the leaves of
Berber is vulgaris lesions, but polyethylene glycol had no significant effect. On the contrary condensed tannin
conditions and the maximum reduction in the concentration of condensed tannins were observed in the group
had been sprayed with polyethylene glycol. The amount of gas produced in laboratory conditions, parameters of
rumen fermentation and feed efficiency in experimental treatments with urea, sodium hydroxide and calcium
hydroxide recovered.

Key word: Tannins, In vitro gas production, Branches and leaves of Barberry, Fermentative parameter.
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