VEre 3T OA 035 A 65kt Olgl ol mbio 5 o sle e

AN

ol ¥l S8 @b g pols dloxe

www.fsct.modares.ac.ir :a>s culu

S 02l b K3 g $90 55 Ny g bl 5 pliS b palie (g5l a5 S5l 28

&b g P

A . Y . . F3 . .
Sk S A0 ¢ Gt And o (63 0 s

il e liios Oloslo 8 Olomly3T s mlie 5 (S355LaS Slidos S 0 piige 5 (0 Sliios ion L Ll

Ol ean sl camn sl (3058 s 5 5

Ol Olsls (Olasls a1y odbal 13T o821y lie =lo s S Ll Y

Ol Olaals Olaals doly oSl ST oKl ¢ gl mlio 5 o ke 05,8 Al ant gal 255 Y

a.\.;f dlie e
b eSY S by (59l S g e $95 53 S b g dypd il Hlie Sia g ol ) Pallie gl )b

it A3 (55l aug (RSM) fuly s 35, 5 Box behnken b5l b 5f oslizl
CY eagiome 53 p kS b il g s Sen 0= 80 e gdone 3y gl bl Sl s g S jle s
9 oY paSlakdy Sl eh) e oy 00Nt eagdon o SIS Bl g de s
W Sl bl ad adlas 0K Jgb s g e B e 9 bt 50 8 S
S (g)ls e s sb 4 LSS g 3 1K ey (b 53 48 ls DL aesls (5 bl 45
29 P comge A g e S X051 feS palie 53 ks puilul 5,8 (P<0.05) il
AP L (P<0.05) w3 i p g iSlgbedy 555G Glookis Sals oo YL pole
b fos ol peomer 3l el PH 5 i) pas S5 esle 5 anienl p a8 o8l
Solsisna sl ()1 by CBIE L 5 I Ay /NS YL palie s S i il
Sl 0o b Slie ST &S 315 0L kg e 25000 s (P< 0.05) L ials
dosd bl 31 oslimal oS Ly a5l ol Sl g IS (gl sias 5k Ln el b 5
b Skl s corge SUL slhe 5o g Rl carge ) 3 AR £ 51 S alie o
gl 5 S b Sl el gl 51 ol slaaly el (P< 0.05) b b s
Lyl 5 Olge 4 50, Y 60K Ol) 5 Ao S b0 9 Ao s VA palie 53 o5 4 g

103 B s S g §95 M5 ) At

Nevre /oY/0N :C‘Jf‘d_)é é)b’

VEr /O 5 pd s

(SIS s

oy b il

oreSY Sk
"Cj>

pAS b

10.52547/fsct.18.09.26

(il J ss :

s.zomorodi@areeo.ac.ir

AR



g kS b palie (Gl g 5 SOl

Oen 5 (63,05 e

& Gk Anethum graveolens _als o L ' 5s
Shls &5 ol Sl 5 Lils b S alS (g ool Sl
sdias LSE3 slpe o tege (il e bl Ao ys £ L Y/0
YA L YY) Tedes ddeys Wb Er) Tos,l5es Ol
el C05 S asha 3 s (Aoys Y) T, T (Ao s
40338 o O slags 5 S 5l dy s ild Ygens
sslizal §55 Ol b5 ke 5 ol gl Sy s
Sloyar (T14) OLKas 5 oligdes [V] s
L (I sl sSY (Gl 05 5 oo plemed (S
3 Loged e Lpd uilal ol S Cle o
psd> ais U L5 skl sy Sleediy &S Wsls OLES
3l S (eSS 0553 CLL B e 5 RIS (105
[A]

b sd sl 3SY Sleokis (TN 0) O e 5 ST
«d dyloes b ol Fas 2 1 S o SLdid
ol b ol 513 s 350 sl 5SS
BY ssd 3 b 3l (IS5 ok )3 sls 0l
RO OO | TP RGO P TN (P C T LUR COW
SV G S b sl sbadisal 5o bbb S sus 2
5l e [8] 55 loss DA Sl sk 4 55 5l
eabelsmSY L sl el (T 8) OiSes
53 I3 s 3yse Sle SHLT (68U s s sk
b osbadens] G slnl s (6 7S sliad oS 45 S edalis
Vo] sl 2als sl uslal el ol 53l

ool 5 pdS b sl (il digr Bl G ol
P Sloddy SSsusn S SSsmime Fo3 02 Lpd

.Jﬁ d)].k@i.» J}Jﬁ))uﬂ:‘fy

L‘“u:"b 3 bb»—"
Sizosle L) ae sl glagoltals Sladd s 8 o3b ok
VYN0 andls (SKCS 50 4 VE/N Al (s s 11/00
ci8) YC-X11 cle gl S56T (WY . pH
S el 55Y 5 shdge 5 e sS5S5y ) b e
oY o Shaddy 656 5 (S OS5

1. Dill

2. D-carvone

3. D-limonen

4. a-phellandren
5. dihydrocarvone

AR}

dodlo —)

sl e Il Gl 4 OIS G me Sler lS
i gblie ol oas " Shee glalie" Al
Slod s 6y bl 4 base ol oV
S o) bl o pas il o V] ol bagsla
Llg o fos (e o) SV same Ol 3 s - s
s 2,8 3 eolitad 5p50 Sismsn bl S Olpe o
o oK Sisms Gl Eas 3 et slaieS s
& S s s oobizal [Y] dS e Cliils sdee
i iy o o [1] cod odd sl el IS 5k
Mg o 02 eslses Sisnsy Vpame o Sain
e b ey SlB my e E l OIS
5l sl 35 IS 5 M a3 LS s
oY bk engy 4 Do oK 0 S gms O o
LS pmes 3 oabiad b [Y] ol pls SIS 550 ol
“Sn Sl GNP L LSS e kB Ol5 e
oy S e Ol 4 oS dmes e ol LSS
Sl s Lk e ol Gl S
03558 Jaee a4 Lags S oWy 5 iy Ll g SIS
s kB B edle S LS
DMEe el Glas bl spe oo STy
G el S s b o gladed W IS o
eedS Sl s e I dlesl il 4 Sl S
[e] 5520 oMo 5150 3 a5 ol

S s SSamgn LSSl S el sla

2 LSS Skl Clb sse 4 e LS s

o ol o5 [0] 355 Slolil e b lie slaes sl
el ¢J;.§ 3ol ag s Vs 3l S 6.).5 o
5 Sleosax ok wls cilnie Gba i 3 Sk ool
bes sk eslss ispm <l o)l ool olS
Sl s 5 S sk Sl s e CBade
S ol Gass Sl el a1 oS sl
D - 5 b 0Oubsabl 5l oS5 5 o3 Jdsoks i
Dok ool Lol s seds Lol sly] Lol Laols 18
S el Gl SLS Sl s puS Ll

['\] Lo



\f,")ST‘\/\ e)jJ‘\\/\ e)Lq...:

e Sl A S S (e S5l g T4)
Y g B g et Bl gl Sl 3 e 00 5w
2 pdS el e 28 25 MY PH G L
Sl s e L] A e Y A
Slady 3 b 5l e S 0 e uS b Ol (5l
5 6Ll e Ol 2l e YO Sl e A 055 0,506
Ad g BBl by s cele G de LA 63 S
Ao 8 Gsh Sle YOrexg G boalds Vet Sde s
o ol S Sl s 55 &g Ssk Sl Sl ey
55 0l b e S K s 0l il 5 O lide o
sk Sl Sole pAS b plend S5 b S5 [V)]
SSY Al e g Y an el S EVY LS AN
25 pS e S VAT Sl s b s ome L1pH
SSsms pom f 93 4e—E-Y

JREIRTI R G IS SN IS *A sl b Gl i
4ids 10 e 4 A0 OC glos ;5 bgsus s LS 03558
o R3S sl 0 S Ol plax 53 bl Dajan b= o
llas cnle ol ikl ¥ °C los b o K
3,8 Bl b pa a4 OF sdijle oS5 Joally mus
© Odew; B 2Y OC 5Ll s ajles (108wl S
RIS plmsl £/8 1 $/opH

plab S T /A e 33 cole 3l G5 ln oY S
oyl 4i3s 10 Do 4540 OC (los s 5 a3 S Wil
S S /0 Slie b b ral Lyl 53 03,8 5 e 5l ey A
22 0 SIS 2 Sl S Sl el s 6 S
Cls s A =S (o5l 850 Jaddly s b Gilas)
S n 5 S Gal ool ST L0 0 C
oy (Sl slag sl 5o bl Bl s 53 5 45 S 555
23 bl oY s bl gl Gillas 5 43 gy
5 8Ll ol slag, k4 s = Ll Ve s
00 s 4 0F) °C glas 53 e 13 S b lss SIS
O Jsar) ame Slos ool 55 W ped A (51655 555
s S 13 mlesl s s

oY i S gy a0

A £0 @ Fss Lsad 51 80 Hlae /) S35 4 ¢l
Llacd, (gday (g w Ad o333 7 o/Y f gl 5l Osay 5

(ARVARNT- N N i WYL VG SRS N [ W R

S b Wil DSM cs 5 5 (LAFTI-B94)
S8 5 bt ST Wkl S ) oS5 el RCA'
Sl st il 5 Olll S eS8 SIA 55 sl
A s Ol gl e 3)5 &S 5
ol sl 5 bl z Ay
TS Sk leﬂj‘jr Foly e s S Gl ol e
el @S b alie bt Jie sls pine A3 eslind
53 bk mshae g mae Vs IS Ol 5 st
LA IO S (R POTIOR BN VCRCIN I LIPS B B PR O
525 S5 da 53 1S5 0531 0 Lls nl 53 S 55 50s
U s el byl glas o gl bl opl Sl
1 S plamil 3 pss s Jle b g S
Y= By + Bixi+ Baxat+ Baxs + Brixi® + Proxa’ +
Bsaxs” + Braxixa+ BraxiXs + PosxaXs
Proosil o Powdd oty gk Y sl 0o
Biz Pi2 s e B33 5 Poa Pri et B3 5 P
boolnbsl 5l Jolb ml b bz 35 By s
A o g (V00 1) SAS il o 5l aslia
Table 1 Variable levels

quantities
Factors 1 0 1
Dill essential oil (uL/L) 0 40 80
Wheat Firber (%) 0 1 2
Storage time (day) 10 30 50

S b o e Y-
b aes)l s sile 3] Al PSS
o b S 5l e 5 s Cll kS s il s S
L] s esls e Ve 580

oS b talasl sla g, Y-Y

°C Gbos 55 Jsane 0l 55 03,8 Ko gy 4 Sush,
22 0kl 5 50 0 S N=Y 035 055 b gaSlE 5 ) oYY
St 1S bl 000 40°C glos L3 S Ul 6, S
S oS WA Slis w PH 5wl s sl [WV] 2 s
SLl S 2S5 Ds ke O &) e Yo S
AP el o g b OC OF plam 53 5 es S
Jae) e PH Lo i bs w50 pH 035 Gl 51 g 28 5

1. Reconstituted Clostriadial Agar
2. Response Surface Methodology
3. Box Behnken



oS b ol il g 5 Ol 8

Oen 5 (63,05 e

5 sk olas rpe s G 2B bl U
Sl S 3l Sl i 5K Ol 5 b e AU
VS s boles (P<0.05) bp lime Sisesn
S T B s bl e 5l L das e 0L
Sols g sk Y o Slodidy Gla S Sl 2
i Ly bl i G L Wl oS lay
(P<0.05) il jals b s

omly Sl Sl esliad s b pRIB s
oot a b gl Y CBl s LS el
sdns 0L oS [o]usl alS gla bl 3 58 5 o5t
i oS diln LSS gmy Sl 5 L) peilal e
Sismon o DVsame G5y Ol ple by
Sve] el s GO1S alS lasslas sl
oRIPl s Ssas gl SL sl s e B b
oSk DS 5 sy s e Llge bl 2
bS5 il Loy s s olS 5 aher 1 Ll
o 3 b S ke sl e L el e
A oY s Shes 0T pddsb 5 g Y 03y
iS5 e 0 S WL s Dl a5l edls o e
S5 e e KIS e Solg 2 48 SAS S Al
DV] sl b 5L s

O a s Sl 09 Sl LSSl 4 g o las
el oS S ss g Slag,SL Sl SRalS e
SUIs by sl Sladss 53 disd 53 s e 18 Glagss,
DA it 658 e JL 8L as

Chdm 53 bods, S Ao bS5 S glol
Al S o 4 ey o By i bagn 55 g
AL aF s s olS S K wlie LOT s S s
Lol H 2 I8 DS 5 il b DLl 53 Slalllas 2y
S 6wl o8 S S sblis )
Sl g5 S Ao SLS 55l ol SHlssL S cle
ol oS Sl b J5 I slge sl 5 5 sk slie o556
V4] s5d 0 Jasl o5 Kol 3lsn 51 (ol L5 A5l 3
3 st il Sl sl ey ol S 4 s L1
Sledkis Gl o e (A A1 S Y0 B) S s
G S ¥ 5 G SV sk S1 el
oilsS 38 etV gy Sl Lo 3 S x5

AN

S Y Sl Goled Sl S 4 bl
Y pug/mL 5= RCA _oslaxl ciS Lbow
laeais s 8 eslizal ol il o/F /L 5 ealS I
sl sl 2 S8 e gl Bl s cou

Y] s g li8wls S ¥VOC ls s olu VY Sk

e N SlS 5 8 ey

&
Y OC (los 53 Jsome 01 53 03,8 St b, 4 b
035 0,8 Sl dn PH s 6l 238 el VoY £
e PH 55 S 58 s ikl 3L s e pH o&aus
il PH 5 co8 55§55 slawpes Jols s Lodie
O Sl K 03 s kel S e300 51 JS s S
Sk 25 Jlde g3 sas 5l e S 0 4 ani
JE Sl j sl 53 03,8 bslsa 5l g 5 i LS| ke
oS oo Koy obm B Jla i /) 5 s sl L ol
V] s o S8 el o s 3 S 55
Or mode ladlgnd 5l fas oL e sk &
£0 Jldie &S ojse cpdy LS eslatad Oy e o) e
e M Gos b s ay pode Slasilszal )3 f03 2 ko
Aos3 e 1 oML 05T Slasas 3 5 AS s s
[VE] Ao s

= bl es S by g5 slad s p—"l’ 3 s pls®
0 Sogda iy, 5 ekiSChae Lled mll Sl eslizal L
Glasl 5 OLbilS 5l sls 10 sliss S e (sl
O3 b mlin 5 ($353LaS Dlidios S 0 ke i
oS mhae b e paseis bl el b8
olian 5 ags QLSS @sad V0 sl lad o 3l Ol
© ooy gl 0 S plde Do oS o sate o8 L
3 ostas CodS 6l 0 Slnel sk cpl gl A esls DLl
Olsls s esls olatl Csllhsl ot gl S skl
05 oslitel O 5l ksad o 555 Ol (spiad sl

[

o @L‘S—Y"
SLSL Sleky » byl b o1y

£9° 05 reSY o Slobiy



\f,")STc\/\ e)j)c\\/\ e)Lq...:

S b 55l asiie VS 51 aS(skilen
RV LBV e 5556 eSY o Sl sk sl
SOV P S KV G W F S [ I LS
58 5 AU S8 mle (p</r0) il als Py
sy 0Lz (YY) OlSn 5 O3 palpl 5 (T0)4) i
bim st ) ot Wl fas 50 Sosesn gl SL &S
VL Ol 5 sdie 3lge 355 ol ol Juds a0l 355
Slr ambie [ lame &S dzls fas 3 sprse O
S e Aol |y G ol S &S el el [EYE Py
050 Sl 0 Sy sl St sl el cls
Wk fo PH (d 825 0l Jdo @ 15 e 55 eI
[y 51¢]

3V ) GOESS 53 OLL L3 o p opl BB 4 xS L
Log a4 gy sl (bl G5y gla 4503 55 (s, 00
s dosd bl i oS oK Ll e, VY cfu/g
Log cfu/ge acSs sy shas dewey 2 s 2y o T
A s plal lade &80 Sy 5 3l Aulsel Ve
@ oerSY e Sladidn slad S eslinal 2 s s S
Log s5d> ;5 j2als) cib ials VA Log cfu/g 550>~
33500 3l dm S smsn 2le sl cpl ol (V) cfu/g
Yool fas ke 3 V0 OC sl s (5SS
o g Mis Pl Sl ity Ll bl 2 53 s S
cfu/g) oLl aodbe o3 Sloss Sl bl gl o3V ol
e (VY

0Lz v /00 5 NG Laesls | 3515 pde oY Ui a5 U
Mol ol ca S 5 e S el e s sk
SialesT slaasls oS sl cpl sms OLES Ve 51 VL el
sl VL Gl Glyls e anily Godat o a4 e b
o Zolos sk il 36 (S5s nl o cnl 03 M
St o e S a1 a3l 30 sl Shs Dl et
ol e 53 eSY s S hakde i Gl S el
sl Boo s jlaie A 0T 55 a8 sl sy Laesls 350
el 1S 03 € 5 ks

Probiotic = 6.51 - 0.01*B - 0.19*A + 0.002B2 -
0.008*AB - 0.40*A2 -0.0001*C>

1. Lack of Fit

B. Lactis

Y\V

Bgr 5 o 02 bl &S Wsls OLES 50 (V44Y) O
el M55 A0 S e el SlacBlE 2 a8
33 Sl sl Y (6 75U sy 5IVL slackle s
G ol b LS Y] A4S e S e mle e S

2ol Casllas

825

o]
N
Y
§ 746 /’\
@
=
o
]
(]
£
g

651 T T

10 50
30
Time (day)

Fig 1 Effect of treatments on variability of
bifidobacterium lactis in doogh

Sy 35 b e LIPSO 4 s L
OF s .(p<0.05) il alsbl gl ine sk SY
Gl o se 8 A3l eSS (S A bl wls
S ool el eld based ol 53 S sus sl
D —f 5 Loyl 51 S5 s oS ke Sl oS
Sl Slides St s [N] el ss |Si5 oIS S
Sy il o by Sl el S cl s

Ll eMﬁQYM)J Lh&.::;ﬁjﬂ



,,.€J~;§Jﬁéﬂ>u.a Gl 2o 5 ol o

Oen 5 (63,05 e

22 G lp el p ey Jde Y sl 4 xS L
S ol odel oy aa3ls 331 plal S p fsd

ol (1S L3 €y b Slaie A OF s
Stability =61.14 - 4.17*A- 0.15*C

60.66

Stability (%)

)

°

)
|

Fl'ber(%)

Fig 2 Effect of wheat fiber on stability of doogh
during storage

S ol Sl ki p b led ST

s b LB oS sl 0L Laesls (LT 4 s
o=l L (P< 0.05) Sy ol s @: iz osle Aoy
SRl e sl fas S esle @A b Ao
a Olge ) i el Gl cle (Y IK8) sl
Sl Cod b Ol b 04 Sl ool
st bl b oled Jltle 4 o) b b Osemlyden
S e 1S slaull S s s
5 oo L8] sl Ko L 5 pH (G Sl wol)d
osbe QSIS —f mlsl &S Wsls Ol 5 (YerA) oL Kes
b o ol s o [TV] das e SRl | cle S
S S5 e xS wls Sk oyls & bl 518 e b
35048 b SR el OIS -5 oo T
sl 0§ s S esle 15 o g

e S e Rl a8 sl DL ke (b (V) (535
ol [ s S Gloge conle 3 cuby Aoy S
5ol Sl Sl b Ol 1 b Oplills
Ch b Ul 5SSl O (S c b
S b Dl 4 s dm 53 by O (S
G ekd G Gl de F Jadr a5 L[] s S
Sie A 0T 53 o8 el oy SSgms  fus sk ln

el S
Dry matter=5.31 + 0.76*A

YA

Table 2 R-square (R?), Adjusted R-square
(R? Adj) and Lack of Fit of probiotic and

quality properties
Experimental R? (%) R? Adj (%) Lack of Fit
Probiotic 98.48 95.74 0.481™
Stability 91.12 75.13 0.896™
Dry matter 99.40 98.32 0.52™
Acidity 96.17 89.29 0.945 "™
pH 96.15 89.23 0.082 ™
Color score  91.81 89.58 0.071 ™
Flavor score  91.66 76.66 0.726 ™
Texture score  92.65 79.43 0.179 ™

ns: not significant
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ARTICIE INFO ABSTRACT

Article History: In this study, the amount of dill essential oil and wheat fiber was optimized in
synbiotic doogh using Box Behnken design and Response Surface Methodology
(RSM). Independent variables benig dill essential oil in the range of 0-80 pl/l, wheat
fiber in the range of 0-2% and storage time in the range of 10-50 days. The survival
of Bifidobacterium lactis and physicochemical and sensory properties of synbiotic
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doogh were eveluated during storage. The results of statistical analysis of data
Keywords: showed that the survival of Bifidobacterium lactis increased with increasing the dill
essential oil concentration up to 30 pl/l, but decreased with more increasing its
concentration (P<0.05). However, the number of probiotics significantly decreased
during storage (P <0.05). Increasing the amount of wheat fiber, the acidity and dry
matter increased and pH decreased. Doogh stability increased with increasing fiber at
levels up 0.6% but decreased during storage time (P <0.05). The results of sensory
evaluation of the samples showed that increasing the amount of wheat fiber, caused

Doogh,

Wheat fiber,

Dill essential oil,
Bifidobactrum lactis,
Synbiotic.

decrease in the color and flavor score of the samples and increase in the texture score.
10.52547/fsct.18.09.2¢  However, increasing the amount of pss;ntial oil to 40 ul/l, caused. an increase iq the
flavor score, and then decreased significantly (P<0.05). Accordingly, the optimal
conditions for the production of synbiotic doogh containing Bifidobacterium lactis,
the amount of wheat fiber and dill essential oil of 1.6% and 40 pl / 1, respectively,
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