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

Oy Jead il €y e ) Slas

*Treatment 1. early in the growing season
season

Treatment 2. middle of the growing season Treatment 3. end of the growing

ad, byl dalye 5o Kok 4 s Sl b
GBS S ) o bS5 e G
5 oadsoasa LB (50 @SIne (30« 6 st slad s
o) ase dlaye B 4w sualiie (JS Slasess) o
i LS5 IS Galial b Y seal il (RalS ol
L 8 LS sl oo Sid Slasl BT cusla
sl ks Rbls (Lesl) uby Jeslse 0o

Sl QUBIS g la W51 s, oSk

43 0 940 (Slasuas) (5T &8 g o938 s i
sl (BT o,u8 (Jaid SbS S @ bgse @b
S8 SlS 5 Blad & .ol sasT ¥ Jgas Lo 4 s g0
Golel WAL Lslas o US Glas) (uT
29 Wolse ol Hu (P<i/v0) ai sualiie (5 lu A2
BT 5 (o Sl o sidn wi; 3 daye (e
sladsd aose Lo diase b sy Sl
pod o Jol daye AL oSl B 5 W



WA Lo IV 0yled VY als / old pole (gl yingly &y il

G G iy aue ol et Sldas mlo
Siiewyre aael pladilng 5 pladl Con slasa
(V1) Sl sially sl (V1) Saally sl (VE:1)
sl (VAN) Sl sl (VA ) SRl s
el 2l o (VAT) Sl gl sl (VAY) Sl sl
Gusy 5 SGa S 055 dSS 50 (R 55 b (VAY) Sl
9 o500V 50 /EY OV/VY pulie b S 5 4 d
LS008 B S8 50 (295 o9 (VAY) Sl sl
Oeoidis dsyu YY/VA 5 YVYE Laolie L S 3
S @ 58 95 o9 1) gl e cor slaard ws o
G50 08 dsase pldl Coa el (ptage ias oo
OG0 S amyu Ve sgaas S cnnl SSally el 4
el 6520 salie Gniges sl Jold 1) a
3529 GEoo el 58 3 (wens Yo s gua) Syl
OoSed 5 Byl YA OLSaa 5 hsas) w)l
oo daal SBALL (VAAL) ol 5 olpadils (Y- -4
dresl 4S W08 pes 1 S g0 ols s She 25,
(wess ¥o/A) SAs aal 5 (wmps 00/8) Sl
Sad GALL s Hhe e o9 e oo slaasl
el 55 02 G Qe pladl Con sl (iiges
Lol mli cwlie s (ways WY) Sasldly
o) 58 Lo nbie (A siias (LS Gadiy ol8adas
o dhas Slaslipe s sae o laseal iy
ool ) SSls sl 5 Sl wad e eaa
claaa) (S5 0 s g WA Lol 50 ggudin
SlPee W oHme slaghagsy colel 5 csa
5 ool hula ly wle gage slasssB s
Sy 5 S LS5y (ol dbie (ol
OolSan 5 a8l ¥V olKan 5 M) ails J sans
4 Ganly el Salgl 5 Salsl G S5lse (Y0 0A
Shle Gas GusSae 58 daly 5 suss huae byl
Iy e (Sivaa (VAAY) ST caal sad swss L]
5599 Jsb 9 Grae ol 5wl Syl was s n
@olel oS Luld 5o 4 gk S GBS (g

slasy S caale 5 Suils gl sladila laas & (Sius
Sl 5 oY) ol S0 snpd buls
Jac smias oI lsie & B8 ol (VA4
s olan) Gl palh sla iy o) (San g 08 g
5 obaly) WS (BA 5 Gas e uliT sladsl; b s
9 ghune bulnd 4 G Gy sge (VoA lSes
o o) walbee 8 obSs Gl e (K3

(VAL adwl

w0 gie o slaial Bl Y Jgua
Table 3- Profile of fatty acids Pistacia atlantica
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Fatty acid (g/100 g of methylated fatty acid)

C4:0 0
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C18:0 1.45
C18:1 n9cis 70.25
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Fig 1- Degradability Pistacia atlantica at different ties of incubation in the rumen
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Table 5- Ruminal digestibility, Post-Ruminal and total tract of Pistacia atlantica (%6)

Sdia sale/ Dry matter
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.To determine rumen digestibility, samples were incubated in rumen for 16 hours
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Introduction: The genus of Pistacia which contains 11 or more species belongs to Anacardiaceae
family (Karimi et al., 2009). One of the most widely distributed species of Pistacia is Pistacia
atlantica which is called “Baneh” in Iran and is the most economically important tree species in
many rural areas (Pourreza et al., 2008). The fruit of wild pistachio is used by natives as flavor in
food after grinding it and it is used for its oil, although the fruit is small and not commercially
valuable. Tree nuts and their oils contain several bioactive and health-promoting components.
Dietary consumption of tree nut oils may have even more beneficial health effects than
consumption of whole tree nuts, possibly due to the replacement of dietary carbohydrates with
unsaturated lipids and/or other components present in the oil extracts (Hu and Stampfer 1999).This
study was carried out to evaluate and compare the quality of phenological stages, antioxidant
properties and intestinal digestibility of Pistacia atlantica by nylon bags method.

Material and methods: In order to prepare experimental treatments, Pistacia atlantica was
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. pistachio fruit in early growing
season, 2. pistachio fruit in middle of growing season, and 3. pistachio fruit at the end of growing
season. Approximate analysis of samples was undertaken by AOAC (2005). Neutral detergent fiber
and acid detergent fiber was determined by method of Van Soest (1991). The total amount of
phenolic compounds was measured by the method of Folin ciocalteu (Marino et al., 2004). The total
amount of tannins was obtained by calculating the difference between before and after the reaction
with Polyvinyl pyrrolidone (PVP) (Makar et al., 1993). Condensed tannin was measured by the
method of Porter et al. (1986). The antioxidant activity was measured by the method of Turkmen
and et al (2006). Degradability parameters of the samples were measured after incubation for 0, 2,
4,8, 16, 24, 48, 72, 96 & 120 hours in the rumen of two fistulated Holstein cows. Also, ruminal and
post ruminal digestibility were determined with the incubation of samples for 16 hours in the rumen
by Daisy system. The DM and CP degradation data were fitted by exponential equation P=a+b (1-e
~%) (17). Effective degradability (ED) were calculated using of equation ED = a + {(cb) / (c + k)}
and taking into consideration passing rate (k) 0.04, 0.06 and 0.08 per hour.

Results and discussion: The results showed with the advance stage of growth increased,
percentage of dry matter, crude fat, NDF and ADF. The highest amount of dry matter belonged to
the end of the growing season (85.29%) and the lowest was related to the beginning of the growing
season (18.03%). The highest amount of crude protein observed at the first stage (early growth)
(15.17%) and the lowest at the mid 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). However, the highest rate
was observed in the second stage (mid-growth). The highest average crude fat was related to the
third stage (25.40%) and the lowest average was observed in the first stage (1.10%). The highest
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antioxidant and phenolic compounds was observed in the early stages of growth, this amount
decreased in the third stage. In all cases, in the second stage of growth, there were the most phenolic
and antioxidant compounds, although the difference between the first and second stages was not
significant. The most unsaturated fatty acids of this oil were oleic acid (70.25%) and linoleic acid
(11.22%), respectively. Also the saturated fatty acid content of this oil was palmitic acid (14.78%).

Pistachio fruit oils used in the experiment was contain a 16.59 % saturated fatty acids, 71.08 %
unsaturated fatty acid with one double bond, 11.22 % unsaturated fatty acid with two double bonds
and 0.88 % unsaturated fatty acids with three double bonds. Degradability of dry matter, crude
protein, acid detergent fiber and neutral detergent fiber increased with increasing incubation time.
The rapid part degradation (a), potentially degradable fraction (b) and constant degradation rate (c)
for protein content was higher than dry matter. 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 and total
tract. Overall, the digestibility of crude protein in the total digestive tract was higher than that of dry
matter digestibility .This is due to the high rumen and post-ruminal digestibility of crude protein

compared with the digestibility of dry matter.

Conclusion: Based upon the present research it is concluded that Pistacia atlantica is rich in
phenolic compounds and antioxidant, and it can be used as an alternative to synthetic antioxidants.
Also, due to having about 83 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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