VYAV aul Vo 69> L/\Oe)La_..iv u‘""\"’ @w‘}¢jl§

Sl Egd w193 9 5 B WIlo 3 ouaw 5 g 030 Ay Luilu!

dey\sksnlb-c dew G\M‘y‘rﬁ&

Ol ol e el bl dmty o adlad o157 oKl (ol b s pske o S AS ) i)l s gal ks =)
g)b-;‘ ‘JAT “v;LAI A.“ C’i‘ J;-b A‘_;e.))\.w‘ :‘JI aK«iJ‘J ‘L;L‘.L; GL«J 9 (}l& a); &"Lp GL«J ajjf J\LL)LT..J\—V
U‘JL‘ ‘JAT “v;LAI A.“ C’i‘ J;-b A‘_;e.))\.w‘ i‘JIbK«;—"Q ‘L;L‘.L; GL"’)W’L; ajjf éj)jﬁ);\?a a)JfJLléL"wu‘—Y'

o A

Glodas JSC2n (5510685 0oy Jgb 3§93 3 5 sl S g Kad oldie 5 Of el LMt L aS ol (g eSS 5 o £
o 4 G Pistacia atlantica e pb L 258 as b iy oge 33 Koo (20 oSl sl ) 39S josie b 1 s &
s Gla bl S5l Gl ey addllas cpl 3 Gua sl CiS o 53 o Soe A Cudlt (ghils ol Lasie oS Az atlantica
Loty 5 o300 &y bl Jhassy ol 5o e OF Bl 2l 5 ) §3° 03 GoslenSole Gralo gy 538 Sla S LB ey 5 o506
ol 3t Lol (GCIMS) o w0 Jate 318 5l S 58 elas b el ol f30 LS 50 i S ) sl e i
bl S sl d gl s Sy §9° 03 prleSole slags S 5y Ao s +/T0 0/AYO 0/ /00 sl bale s edw; 5 03U au
AoV Gls VG ola Clle s edewy 5 03U 4y il aS s LIS ag s e 23 S 13 andlass e Sl 635, 28 655
S Ol S ho S5 Sad S Al el el e 53 il G sleSle eslan 13I8 A3 s S50
22 (P<e/00 )gsbslas [ialS sl a3 4 gl 3 Shale ol oS 54 uilil Ao ys /) g,.lzl.a.utrluv.dasbu\ ol oS lang Shls

35 5 el e Sl

bl ¢ Gl o3 e sl sl mala g, 29S¢ 4 1051y S

golestan57@yahoo.com -5 J sk

tARY



Ls_:\ﬁ\@Jw}f‘yjéjg.hufa.,\m)_}ejuuwgb‘f?‘

Ql)ij\ﬁ\v;@

8] 58 il b slaolaes| 5T 55

GRSl 4 5 O 5 bt pson S ege opl 0L g
ey b e (g OAS Coee Sl 1E) atey
or & O O 5 s sl [Ve]sss e ekl
sl il Ll g s ay Cewy SISt BT ol
LS5 o Ll s a4 Gy olas 3 Ol mls
GV ST ol bl LSS 5 I8
Sl sy allas 4 (Y+00) F0len 5 L (g55 o [2]
O Slihond gl 5 dmtls i 00 4w oS (05,0
w55 s S 5 K (0 pinene ) o WS aas
© ey b cwl Pistacia &8 S, bl 53 pge Sl
ol doys 80 Lo 4y Sull oS 5 3 Ggb lkie oSy
IPR RIS TVEING ' NUNE I GGV OV gt
33 e W] 5L T sy an Juld (Sls50
Sl s 4 (YA i5e 558 5 sa Golo idss
e SL e an Sy (S5l oslas oy el
Plas b dasls b ls sed Sl el T e 0 S
313 Ol gl Lyl oy [y oS 5 oS lee (slehle
bl okl el 55 a4y Gy sl ojlas o
AL S5 ol 6 sl Ol ol il el Salssl
il sy o 2l SL Gle Cishe Spe S et
S MK e il e e sl e s
W o oo 300 2liE (sls Con gas Jlgs 55 o8 55
Gosen Gy 3 030 (Gogue 3| ol bl andllas ) o[
LEss 02 rbleSile obog) oS jasee Sles 53 ol

ol eJ.pjf dslis )-<;'J‘-<:'

sy 5 2l9e =Y

(29 50 O g s o dngi— V=¥
§ (PTCC5195) oloSsle las, 55IS jais

kb s S sea Ol e ele sla s Olesle

4. Ben Douissa et al.

dodo —

Bl 148 ol (5 ) slaessl b 3 S s
S ol sd e ag Sl goldie 5 of Lol
P SRR SRS S Ol s w53 (e
oS Jsad 53 epse wleyslr baysis ple s Ol
3 st e ple s edS gl Ean [V] 355 o B as
ST a5 S e L3 3 se slappaln s
s Bl ol s sl oS Fo edes ubee
SoS3b 5 byl 5 b i 8 e O eyl
cdls s ol S ol Jsb s Jseams
3 Sl sl s S [E 7] ol L iS5 s
o Kl 5 o 45 el i gla 0355055 55 Jgle gla esies
3ph e fad Lile OF 4 atly (slaes,51 5 5 Cole ¢ oy sl
[o]

SN ps) oS ol OF (sline @ ol Slagslay SRl
35 b Jelse an 5 Selle lde 5 sl el
Claadilsal F o Cadlaa ax g b s L
Slao ki )13aK 4 OIS pae e Jondl WS 5 sl
S 5 S eslial 4 Lled Rl Bl Eel plerd 5 (2 peae
058l 28w Sless Jolad nl by sl edis S 5 b
G edS Shoyar 5 edd S en alS sl
Lol S 5l sy il ale LS gla Gl
[1] el odaab eSS 5 b e dbagg S als
sbeos s, «s (Bssential 0ils) .ol glaces, L alad
skl o (Volatile oils) |5 5 (Ethereal oils) s ;|
Sli gt g e b SGlsl pess Slule s
e Jols & daea Jane QLS o5 Sse 0p S
sl s s oo T Glasd sln a 51 (Slodzey
Vsams [V tdlip s b oo 5 Lol s S
3t ol Ll by oKe S ol il
IS A5 ol S Sl ke My adlS
[A] 605 52

s S alexl Pistacia atlantica e (UL <

S s Ol OF ol Sl Sl ay e



VYAV aul Vo 093 L/\Oo)LA..Z

gl w GRS V00) A e o) Ol el 48
5 Jame T 8Th5 S5 5l S b g5l sl i
LGS Bl S 5l e edls S b O e
€S slaw sl S sl amus YA sles 5 CelVY Sl
s Soled sl S gl

'&3: pH 6}.??‘).")'3‘ ;}j.o)T -0-Y

oled 4 Olpl e spluilal bl £ss slaw sl pH
WTW730) 1z pH o&iws I eslizal L 5 YAoY
IS sl 4t gbs s (Germanydnolab
A5 YA Y A8V e sllags, s a6, Sl

re] L35 Sl LSS an
ST gt 525 Y

548 Sl E e paose ST a3 bsled (G cpl o
by IUT e s, sl eslizad L sdelcows =k
S bty 6T 5 (One- Way — ANOVA) & b
P< +/+0) bzl =hw ;3 GLM Univariatee iz

43,5 513 o35

Sow ) 6[23 -y

o oogw yd eddalls S olS 5 -\
ooy 5 050

m_lﬁ.ﬂ uch,: .)},«.LJA sdalis 45)}14QL«A \ J‘}J\> BEl
B e)'u Ao o5 D sllaslll u:sj: u:'f’;sk""‘ 9 J:Jj]
POs 5 OS5 (1440) T0lan 5 Ol L el oo
S b hol SLS 5 a5 i WHas s S Dkl (1440)
w6 (e 8) “0LKes 5 3Ys 5 ol W s Ko A sla
S e gLl S oale i W oy Se ds
L1 ey pae oslod LS 5 0L 5 o i3 S oL
pasia 1y hlel Jol olS 5 5 w35 5T GC-MS
Ao VA oy e 5 Ao AVA ull a8 s S

DAVATNA] s S 5,158

5. Sabouraud Dextrose Agar
6. Surface- planting

7. Raman et al.

8. Carson et al.

9. Delazar et al.

IR

o s IS s ke jese 3l el S 4y
Vot S e e 5 eSS Al Ll
redd byl a5 SB1 S ST po 028 Ta 1 s
TWsles b, slsSSl s el $A Sode 4 5 A 0als Jlas]
DY as osls 53 518 ol ax o

bl ag-Y-Y

lo obeys et 5 gl Bolol 53 ooy 5 30 4y o
3 b Okl 53 Wly Sdsg e Ol gl 51 1TAT
Lds 32 Oll bl bl 2 cou 0 i
sl QLS Slidos S 53 edd bl Gsed e
S bl 5550 S oKas Janp Jeld oo oKl
235 1A

W bl okins JoSis LS 5 50T Y- ¥
SIS 5l S oKaws a4 gilwaslel 31 o 3550 bl
o b 4 et (T890A Jus Agilent) (538
Lol suas 25 OS5 55 b ws S Gy (GC/MS)
[VE] 558 Laseis

o3l a4 U’”L"" u;.}jgy Ao JS‘ sy —¢-Y

gl ) gNS oS G5y g edwy

g9 0> pPlS )b

5o (Jol) 5m a8 5l et sty 636 cle
PH= Y/£ L cle 0T 53 jesie 395 oo 5l Olundsl 1y
ol 3, ok ol LS50 4 S0cas s 0 s
Ao, /YO @ /AY0 /Y /00 lackale aalsl 55 5 bglss
0 den a sl fas Gl b4 el 5 o3l ay il
e Sl Gl e A3 S LS S Ao

g0 BLGb wen 4 5w SleS)b enleg) B8
il o b les 53 badisad 45 S il dald 5 Lo

Sl pds Ly, 5 Lk (108 wls S 55,528 wos w5l S
S5 S 1B s s YAs TN SV 5V 5 glagss s
Sl O e S Fas sad 2 Sl S e

wuéu&))lww«%);&;)cwu&)u‘jﬁ



Ls_:\ﬁ\@Jw}f‘yjéjg.hufa.,\m)_}ejuuwgb‘f?‘

Ql)ij\ﬁ\v;@

Table 1 Chemical composition of Pistacia atlantica essential oil

Time fresh essential oil Time Rip essential oil
. percent . percent

(min) compounds (min) compounds

5.224 ALPHA.-PINENE 15.032 6.806 alpha.-pinene 26.362

25.075 trans- 14369 8.732 beta.Pinene 5.651

Caryophyllene

7.075 beta.Myrcene 7.538 22.614  trans-Caryophyllene 4.973

9.293 1,3,6-Octatriene 5.643 23.714 Cycloundecatriene 4.344
trans-

46.335 Caryophyllene 4994 270915 Cycloprop[e]azulen 4.323

52.91 Tricosane (CAS) 3.502  11.447 1,3,6-Octatriene 3.35

63.437 Heneicosane 3.163 10.615 dl-Limonene 2.938

8.889 Octatriene 2.95 17.495 Carene 2.551

58.324 Eicosane 2.443  12.867 alpha.terpinolene 2.397

22.634 Phenol 2217  29.68 Naphthalene 2.324

46.938 Heneicosane 2.178  10.859 Sabinene 2.199

33628  Caryophyllene 1.993  7.584 Camphene 2.051
oxide

VA 50 Glasg, o dald plas e bajlad poled oo
00)s g sy edes SAK (p aS 5 (p e S o S
Lo AT OLlSen 5 o mlS b s ool (p<
5@y Gblolas s S Ao SIS ) 4 S erp
S edelisa b sty Sy iy ope er he
Ay Sl Sl el an ol &S das e DL G
G 0500 J5Uloslae o5 Sen o DI 55 S
5l e 2 551 mhy e p S glag S ade i

[V el OF e 5 2iy ay atn gy (1831 5

S5k S o p S Jeol

ﬁoMJ}ojU@wJLJM‘suw

s Y-y

'&35 BY) uﬂjSL:.mSJL& Mb})ﬁﬁsﬁﬁu
PG s slalie ¥4 Y Jod 53 &S bokes
a elal SWlssk a0l w28 5 il chls
oSSl eslo gy s IS ase il 53 ek 5 03U
e Hald Sl Laggy led 53 o s b SR8
o5 dald e de Say o el eng Dls 1) eske dlas

503l an 53 3l sy (guls e (bl Dl /00 o3

Table 2 Effect of fresh Pistacia atlantica EO on changes in kluyveromyces marxianus counts (log
cfu/g) In Iranian doogh samples during storage at 4°C for 28 days (Mean+SD)

day

EO 0 7 14 21 28
& control  5.336+0.0020° 5.376£0.0020°  5.433+0.0025°  5.526£0.0010°  5.887+0.0010°

% % 0.05 5.332+0.0020° 5.233+0.0028™"  5.126+0.00358  5.025+0.0040™  4.638+0.0010°
‘é} °: 0.1 5.258+0.0017" 5.173£0.0030'  5.085+0.0035™  4.581+0.0017%  4.383+0.0015'
E" % 0.125  5.211+0.0025% 5.113+0.0035' 4.457+0.0015"  4.161x0.0030"  3.939+0.0050"
g 0.25 5.17£0.0030' 5.079£0.0136™  4.416x0.0020°  3.755+£0.0075%  3.543%0.0125"

# Means with different superscripts differ significantly (P<0.05)
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Table 3 Effect of ripe Pistacia atlantica EO on changes in kluyveromyces marxianus counts (log
cfu/g) In Iranian doogh samples during storage at 4°C for 28 days (Mean+SD)

0

7

14

21

28

day

EO

a

A control
g 3
= 5_" 0.05
(¢}
=2 ol
g5
2 g 0.125

a

a 025

5.336+0.0020°
5.295+0.0030°
5.235+0.0030"
5.154+0.0034"

5.102+0.0017"™

5.376+0.002¢
5.208+0.0040"
5.142+0.0035%

5.046+0.0046"
5.0123+0.0080°

5.433+0.0025°
4.742+0.0015°
4.361+0.0030"

4.209+0.0030'
3.920+0.0085™

5.526+0.0010°
4.344+0.0020°
4.179+0.0041"

3.978+0.0066"
3.674+0.0193"

5.887+0.0010"
4.156+0.0045"
3.983+0.0070"

3.659+0.0147*
3.360+0.03757

# Means with different superscripts differ significantly(p<0.05)
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Table 4 Effect of fresh Pistacia atlantica EO on changes in in pH values of Iranian doogh samples
during storage at 4°C for 28 days (Mean+=SD)

day
EO 0 7 14 21 28
g g control  4.420+0.0000° 4.333+0.0057"  3.140+0.000°  3.776+0.0057' 3.850+0.010*
g § 0.05  4.406+£0.0057"° 4.323+0.0057 3.333+0.1155™  3.946+0.0057  4.046+0.011'
§ j‘f 0.1 4.41040.0100"™  4.320+0.000%  3.320+0.000"  3.950+0.1000' 4.12640.005"
g = 0125 4.416:0.0057% 433300115  3.336£0.0057™  3.950:0.000  4.130:0.010"
S5 025 4396:0.0057"  4.366+0.0057°  3.313+0.0057"  3.963+0.0057  4.160:£0.000¢

Means with different superscripts differ significantly P<0.05:

Table 5 Effect of ripe Pistacia atlantica EO on changes in in pH values of Iranian doogh samples
during storage at 4°C for 28 days (Mean+=SD)

day

EO 0 7 14 21 28

g o  control  4.420+0.000° 4.033£0.0057"  3.140+£0.000'  3.776+0.005°  3.850+0.010"
gg 0.05  4.406+0.0057"  4.336+0.0152%  3.363+0.0157  3.940+0.010™ 4.076+0.005"
§ % 0.1  4.403£0.0057™ 4.323+0.0057%" 3.31320.011° 3.953+0.015™ 4.126+0.011!
gg 0.125  4.403+0.0057"  4.353£0.0115° 3.353£0.015" 3.946+0.005™  4.12340.005
g ° 025  4.390+0.0100!  4.383+0.0057°"  3.493+0.005"  3.953+0.005™  4.160+0.010'

Means with different superscripts differ significantly P<0.05
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Table 6 comparison of fresh $ ripe Pistacia atlantica EO on changes in sensory properties scores of
Iranian doogh samples during storage at 4°C for 28 days (Mean+SD)

EO. concentration Fresh bene Ripe bene
0 5.000+0.000*  5.0000.000"
0.05 4.400+0.547°%  4.200+0.547°8
0.1 3.600+0.5475¢  3.600+0.547"
0.125 2.000+0.707°  1.600+0.894"
0.25 1.400+0.447°%  1.000+0.000°

*Means with different superscripts in each cloumn differ significantly(p<0.05)
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The effect of fresh and ripe Pistacia atlantica on Shelf life and
sensory properties of Iranian dough
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Doogh is a kind of fermented beverage that are produced by mixing yogurt, water and little salt. The
activity of yeast Kluyveromyces marxianus can cause major problems, such as the creation of gas in it
during the storage period. The essence of mountain pistachio (Pistacia atlantica) fruit has shown
effective antimicrobial properties in the vitro. This study aims to investigate the effect of mountain
pistachio fresh and ripe fruit essences on viability of Kluyveromyces marxianus in Iranian Doogh.

for this reason, Pistacia atlantica fresh and ripe fruit essence was abstracted using distillation (with
water) method with Clevenger design. Effective compositions of essence was identified through gas
chromatography apparatus equipped with mass spectrometer (GC/MS).

Inhibitory influence of Pistacia atlantica fresh and ripe fruit essence has been studied on
Kluyveromyces marxianus in Iranian Doogh at % 0.05, %0.1,% 0.125, %0.25 concentrations under 4
°C during 28-days period after storage.

Findings showed that fresh and ripe fruit essences of Pistacia atlantica has the highest Inhibitory
effect on Kluyveromyces marxianus growth at higher concentrationsconcentration of essence. This
concentration caused to significant decline in inoculated yeast number (P<0.5) at 4 °C.

Concerning the effect of essential oils on organoleptic properties and antimicrobial effects, it can be
said that the optimum concentration that produced the taste was 0.1% of essential oil, which resulted
in a significant decrease (p <0.05) in the number of yeast .

Keywords: EWssence, Iranian Doogh, Kluyveromyces marxianus,Pistacia atlantica

* Corresponding Author E-Mail Address: golestan57@yahoo.com

¢yt



