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Table 1- Chemical composition of Pistacia atlantica leaf in different stages of growth (% DM)

290 o~
o Treatment P-value SEM
1 2 3

DI\A/I‘ . 19.51° 45.06 ° 49.41° 0.0001 0.257
E‘;wef 16.41° 12.51° 12.40% 0.0001 0.112
r;‘;w% 1.82° 5.62° 3.43° 0.0001 0.139
X;; e 5.58 6.19 ® 7.27° 0.052 0.380
ﬁSFM» 2 Joloeels yud 33.65 33.82 38.04 0.163 2.09
fg’; oieg 5 Jolomali b 16.81 17.00 17.74 0.311 0.840
(gé fcjl)g)) Pt 3 406644 %  4159.05°  3881.96 % 0.014 46.369
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#

Different letters in each row indicates significant difference (P<0.05).

* 1. Early in the growing season
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2. Middle of the growing season

3. End of the growing season
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Table 2- Phenolic compounds and antioxidant activity Pistacia atlantica leaf (%)
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o 255 Sy S L. L Treatment P-value SEM
Phenolic compounds and antioxidant activity 1 5 3
Jst I 6.41°2 5.18°¢ 5.36° 0.0001 0.006
Total phenol
XY
ot . 4592 3.81° 3.69°¢ 0.0001 0.004
Total tannin
56 i gla i
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Different letters in each row indicates significant difference (P<0.05).

* 1. Early in the growing season

2. Middle of the growing season

3. End of the growing season
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Table 3- Profile of fatty acids Pistacia atlantica leaf

(o3 alito 2 gl 5 V0w 3 £35) 2 g
Fatty acid (9/100 g of methylated fatty acid)

C12:0
Cl2:1
C14:.0
Cl4:1
C16:0
C16:1t
Ci16:1
C17:0
C18:0
C18:1
C18:2
C20:0
C18:3

3.01
1.68
10.21
15
18.02
0.45
1.7
1.67
9.95
12.5
10.88
1.99
26.54
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Table 4- Degradability parameters and Effective degradability Pistacia atlantica leaf

390 "t sladsiulb 295 C g )3 (M03) ge S i
Case Degradability parameters Effective degradability (%/KP)
a b c 0.04 0.06 0.08
Sais oolo
DM 0.2803+ 0.017 0.5598+0.027 0.0227+0.001 0.4829+0.01 0.4339+0.01 0.4040+0.01
s
= oo 0.1260+0.028 0.6755+0.143  0.0137+0.004 0.2910+0.023 0.2462+0.026 0.2201+0.027

CP

*a= Rapid part degradation

9 Sy 3 i) Ml S U (g0 yidi 4 ogee b dulia
sl ddiste sla ool golis (dmo > VEY o ¥/ 4l ogue
Sl yaae S 5 G connl y il 4 s i

(YY) Canl pusio

I (5 ot

5 alde Glals Ly alie o 4y Sy dinyn b oL s
o Ll el jl0)93 5 65 0mb e Sl ) 4y s (pimen
Sodaid glil e Gy dawl o> YE/OF 2gan 300 Ly s
PV Gl 3l g J5id SluS 5 55 9 Y-l quie S s
o Loply (agio > 3 plgise 9 Conl (YL 215 (051 )
e (old @Y gamme giilaST (ol (Rl silo it pokaie
Jiesly 2l g 0l 22 0500 Sl ) 51 isS g
piliue pld 4385 )3 (£ 509)0 ©jgmo dm ay S Sl ool
Al oo ahse ol 3 (6)50 (eSS iyl

b= Potentially degradable fraction

wps 8 Gise=h wps g pise=a"
c= Constant degradation rate
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Table 5- Ruminal digestibility, Post-Ruminal and total tract of Pistacia atlantica leaf (%)

s o3le (58 ol5iwd JS 5 claSis 5l L esliraSis madn cubls
Ruminal digestibility, Postruminal and total tract of dry matter

sl PUET el

38.94+2
Ruminal digestibility
Post-Ruminal digestibility
UileS slKued JS p3 puin culls 43.39+0.09
Total tract
Ruminal digestibility, Postruminal and total tract of crude protein
eSS pan o5 18.93+2.21
Ruminal digestibility
4SS 3 045 e Sid oole d‘w. W )‘ U pad bl 9.19+0.94
Post-Ruminal digestibility
55 oS S )3 meiad bl 26.38+0.76

Total tract
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To determine rumen digestibility, samples were incubated in rumen for 16 hours
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Introduction This study was carried out to investigate the chemical composition, antioxidant properties and
phenolic compounds of Pistacia atlantica leaf at different stages of growth. Intestinal digestibility of determined
by nylon bags method.

Materials and Methods In order to prepare experimental treatments, Pistacia atlantica leaf (PAL) were
collected and dried in three stages (early growing season, mid and end of growing season) from foothills of the
around the city of Birjand. The treatments were: 1. PAL in early growing season, 2. PAL in middle of growing
season, and 3. PAL at the end of growing season. Neutral detergent fiber and acid detergent fiber was
determined. The total amount of phenolic compounds was measured. The total amount of tannins was obtained
by calculating the difference between before and after the reaction with polyvinyl pyrrolidone (PVP). Condensed
tannin was measured. Antioxidant activity was measured by 2, 2 diphenyl-1-picaril hydrazil (DPPH). To
investigate nutritional value of Pistacia atlantica leaf (PAL) by nylon bags method, two Holstein cows fitted
with a flexible rumen fistula, fed forage and concentrate in total mixed ration (TMR) at maintenance level twice
daily. To determine degradability coefficients, 5 g of DM of PAL sample (ground using 2 mm screen mill) were
placed in individual polyester bags and feed samples were incubated for 0, 2, 4, 8, 12, 16, 24, 48, 72, 96 and 120
h. Also, ruminal and post ruminal digestibility were determined with the incubation of samples for 16 hours in
the rumen by Daisy system.

Results and Discussion The results showed with the advance stage of growth increased, percentage of dry
matter, Ash, NDF and ADF. The highest amount of dry matter belonged to the end of the growing season
(49.41%) and the lowest was related to the beginning of the growing season (19.51%). The highest amount of
crude protein observed at the first stage (early growth) (16.41%) and the lowest at the end of the growing season
(P<0.05). With the advancement of the growth stage, the percentage of NDF and ADF was increased (P <0.05).
The highest average crude fat was related to the second stage (5.62%) and the lowest average was observed in
the first stage (1.82%). The highest average ash was related to the end of growing season (7.27%) and the lowest
average was observed in the first stage (5.58%). The highest antioxidant and phenolic compounds was observed
in the early stages of growth, this amount decreased in the third stage. The most unsaturated fatty acids of this oil
were linolenic acid (26.54%), linoleic acid (10.88%) and oleic acid (12.5%).Also the most saturated fatty acid of
this oil was palmitic acid (18.02%). Pistacia leaf oil used in the experiment was contain a 44.85 % saturated
fatty acids, 17.83 % unsaturated fatty acid with one double bond, 10.88 % unsaturated fatty acid with two double
bonds and 26.54 % unsaturated fatty acids with three double bonds. With increasing incubation time
degradability of dry matter and crude protein increased. The rapid part degradation of the dry matter was 28.33%
and its effective degradation at the passage rates of 0.04, 0.06 and 0.08 was 48.29, 43.39 and 40.40%
respectively. The lowest constant degradation rate (c) was found for crude protein (0.0137). Most effective
degradability was observed in 4% pass rate. The effective degradation rate was reduced by increasing the pass
rate. Ruminal digestibility of dry matter and crude protein was higher than digestibility of post-ruminal. Overall,
the digestibility of dry matter in the total digestive tract was higher than crude protein digestibility. This is due to
the high rumen digestibility of dry matter compared with the digestibility of crude protein.

Conclusions Based upon the present research it is concluded that Pistacia atlantica leaf has good degradability.
It has high nutritional value and compatible or even is a good alternative to conventional feed ingredients in
livestock feed. Also, Pistacia atlantica leaf is rich in phenolic compounds and antioxidant, and it can be used as
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an alternative to synthetic antioxidants. Due to having about 55.25 percent unsaturated fatty acids, it has a high

nutritional value and could be used in livestock diets in order to enrich and enhance oxidative stability of animal
products.
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