\i'\ g ‘\Q 092 ;\VV D;Lo,.fl ;Q\f‘j\;\,&» ‘N\;ﬁpj\nal&‘dew
S0 AN & {7

www.fsct.modares.ac.ir :ak>ws Culw

ol 2l SIS @b g pols aboxo

5o

L]

L

e s’

r 5 b s

. Sns » Salvia hispanica L.) L> &ls 85, 5 5w 30 03535

SR 0l b Cals i 5 o5 S 5

Y Y .. *Y - . A .
J.’;gﬂ}“d"‘)&""‘“ ‘;Jﬁwjj}\?@agéfd.\ww‘ﬁjo.‘y

Oloy o &2ils ¢ oldd slse (g5 5L8 (| i IS anst gl L2515

g_}‘}.:\ EOYVI-TAVA) Ql}u) Lg_)l}u) DK‘;‘J Ld‘))jL‘:«S om;‘} ‘Lf"J;o C:Lm.p A;.»Jwé_ﬁ 9 r‘}l& e}; L)l:—:«.:")_Y

O, Bl 5o sl glacila; dopo d Ko (glag,sld oSl ¢ oo 55155 slag,ste 5 acg) 5l ealpo 05,5 SLskaY

s S dlas SleMb|
\ee.\..i‘;'..ﬁ Cﬁabwj&w"éﬂé dl.b_‘us/};} WSS J.é\? ui'.h}ji )" <da 4.‘&46\.&@)\3

Il gl cpl sl 00 ¥ Kl Oz Aol 51 58 pe Do b Wl GE g5 9 e ge
4 Aoy WEN 5 UMY Ule 4 oS 4 sldGlinn, o 3T Eas 5 Plewse
Al sl s @ Sas T b W el Ll Sl e O oY 5
ool (HINMCT 5 JB el PH 050) alards Sz b7 S5 5 F
B s alis (Pl ss 5 g, Os) Mald W 305 b (i 5 (AT 5 K, (S5
ol edd Sl g ol Sose 4 by s pBs) 5 s D355 45 sls 0L
(PH 22l) wydl (310101 O3 53 2818) OF (5,106 <ad b 55 5ls fmn Sl 331
0 dd Wy Eas Sl THge edlen (P<H/0) WS (IS b SiS ek
3 i O (WD) g jasls 5 cuils dals wges b1, (BA) K, Gdsl o geS
SLTE ged dmSTy Ol 3 35T By ol wsel S A8 58 (YD) (63,5 a5l
PR VAR IR AL RO VPR RV S PP SIS BRI PO SR RN S R PP
2 ban, Bl S Kb oS wl cas 4 by, p SAS 5 0581 OIS
L ails g, D395 45 als L 3 pmm ST S 5s 2b)l 2 WA g LS
ol 3l Cle o T S5 e A6 O s 5 ks Slis ),

(p>+/+0)

\eve /'\”/\\”zcélua 'cl)u

VENYN b sl

:6"?15 olls
b s o)
b 4ls S50
oo

(S s Shs
(S 0L

10.22034/FSCT.19.132.237
DOR: 20.1001.1.20088787.1401.19.132.18.1

CJLJL{& Jw *

zaringhalami@znu.ac.ir

YV



wlor &l 8y 5 s ge 035581 S

OLKan 55,3 (Shames oo 1,83 oo

Sl
3 Phease Ga5 8 Jl s p Bl sy Sl Bde il
Cle o 5 glands S5 gla Sy » Ly als )
e g bl cad oay i gl 53 S wue b
Ml O3St 5 VU Gl a4 cd Ly dils (85, Sl
SaS a4 by ls g 5 el IT 51 eslizad L OT 2,
SR g PV TS E PR P S WPV P [ P
s LB anded PH 013e) plasd s S5 sl S
Wb ab) e 5 (ASTy 5 K Sa sl (g5l
3 P ol Cale lawisd (USEak 5 5 S
5 oFas Oak) dals W b oeds Gligny s ST e,
amlie by gles 55 MK 50, T Ste (b (Bhnse

l.hu.fl"gj 39 .>|‘9.o -Y

3l g0 —\-Y

Loy3 T oz e 5 (Olnl o) @z o5l o
Qs s 4 Jeee S0 51 (O] (gee) Cosle 4l Olge 4
30 S s 3 (ol B e slaggslae I S5l L
s b (0D S e 8,0 ) eslinal 5550 LiS Las
o3 S g sl ol

L slaals 51 5w g0 G|J.>'=:...e| -Y-Y

£ o b ol s L gladils il (Dl po ) sl shiees
s 0EY gl s 5 S bl (el G5s) Y
Co o b pmgblin O3en haw g dids £0 Sodeay e gk
ol byl Al e polle jsba adds o e Voo
o303 513 (Lo gaedes a5 §) Jlmsey glos s cele A e
a5 e s 53 Dl ga ol e @ Ladlls e S
Colo Y8 Sds 4 gk 455 00 gles 3 050 003 s
by o5 SES ke e Lpd SE Sl b3 S 13
sladgasl plnil & ool 535 s SUYO e L sls
G a3 glated Sy b s 5 GBI gles 53 (sdm
[4] ws

6. Emulsification-internal gelation method

YYA

dodoo—\

Oler 5o oM Y e 1 S pan 51 (SG Ol peas Sl
s d S medS g OV peame o pl 5 5 L el @
sladle Jsb s [N] b, gy oKl 51 coils
s ow s by b esle Gl 4 oy L@l
Al sl ol o8 5ol S5 S (gl OEAS S
by Jaame SO Csle ol VU Slde 5550 L
05555 Sran 5 Mg B8 4ars bl el LS
oz Sl dode DS 5L el Sl e £l
350 ok $oa02 o Sl ol 28y mle 5 la S

[V-Y] el S Jl 5 ar g
Crr o o K i 5 el el Sl alS s
e el blcdl Jls Yl s S
SO e S5 gladas el W OF slaw S
V] Lsd o oslatal 5 iS5 Ol bl 5l (g by 55 Ol
S Lyls ey doys 00 B YO s L Sl el
S 0350 5 2l o ST Al 51 2 ALS
(b [N sV QA V] Wla S 18 Oldies ax 5 550
L oS Lted osdy b deoys YT L8 ol L slaalls
Mg gUls o 05 alp TV & Ol 4 ol
0o Sobs Vb o O L Sl b s 1) S s
S 5 Bam B slen S s Sl OF s
Sl SLS 5 opl 300 e Cis 53 LS (0 65 Sl S 55
LS5 5 il ek spg Sade ble TS sasels
UL T Sl 508 Sl Cilme 18 slge s B2
03 205l sl b e AT sl s Ol e L gladls
b oser amml i Slaidedis C huse a0 102 50
o 5 Lo s 3 edadeld Olye 4 iomes sVl
el 5 ol Y] xS 5 S PY] dles o
PV ] e P s 0 V8] Sasll (W] el

ol ealau! [\Q] fﬁlﬁj[\/\] Lﬁ_)@)lﬁjuy‘j (s g

1. Chia

2. Lamiaceae

3. Foam stabilizer
4. Suspending agent
5. Muesli



VEY e 8 0y53 OTY 6l

5 A3 S Bl (Lem/ S35 doys V) reedS LIS e
2345 Jomn Lo 3 a0l (it iy S5 1
SeS Lol JS5 sl iy oy A plil N e /00 S
Sl e lalnd D s 5 Gk 8 S
a b ids s Salg s A els pined ek OT L5 A
oz 3 oalinad Olo3 b 5 A asy ) Jhie Of 534 4 ) o
.4.26)\.\.@_<3 J‘J:‘“l“'@)’i

Cowle ladi gad agi—0-Y

] plom 03 gl ol Il Cle Gladisad 4y shaiens
Y e A o3ls Sl e 53 80 gl b o S
s S ag Cle €50 T 5 A 0338l O 4 e wle Ao s
Oy P deon T/EY (sl oY wgad (G033 Ok 1) 4 g
Y/EY sl Lsed s Plwge dos MY 5 GILD i
walsl 3 Dlge doys MY 5 0dd Sl s, sy Ao
051 53 et et sad (e W5 5 J5 oS 085 sty
3o wielg oo A ely JIE e ged a5 80 Gl L
Yi Sl badses (cele ¥ ossu>) pH=t/0 « ou,
LA (S g a3 8 Gles s sl

cwlo ‘;015 ‘5‘.&‘;}3‘9 gﬁlﬁ).)'_-\_*

PH 5 asou! Ol —V-1-Y

& OFA0) 01l Lo syl U Gillae cole pH. 5 aid
AIYY] s pleil YAOY o 5led

S eole —Y-1-Y

S 5ol 5l pasie (M) e (S osle (g Sl g
B s s Ver Glos Lp S O gl s cls
Gl b0l 3 sl Bl O o it S (g350>
w5 (M) ol 0oy & Odew)y U popedis a3 Ve 0EY
Yoadaly sl eslaal b ds s o 5 K osle Qlﬂj.xisjf
IYv] el cvsa

(ho3) St esle IS Jlaa=—2x100 ™)

(o 6K o b)) 5INIoT Ol e —F1-Y
G b e OT S cd b L cle (HINICT Ol
e ST e [Y] a6 83l (Y1) OLSKes 5 (smed

AAR

L_«?.:- 43‘: O‘bj) G‘f;‘.’.«‘ -Y-vY

oo Sdaoden o Sl oalital b Ly &ils 8, 2 5l
plrsl 4 10 s 3 5 G sles s KLU Yo LS
U oalol oy mlast Olle, Pl 4 jskue 088
g s b gles 3 5 SOUU Sy b s eslinad Oleg
[ s 5 e

L &l 85,5 @ Gl 4lad fpmnd —V-T-Y

Sl o) (legie dul ek ged g5luweslel g
e 0wl el elnil o el (035
5 db O I 1) e ¥ Sl sl Sl @ sad o )
Blol sl Jolie LSyl moly Jolos o)y S Yoo
0 Bl e S 635en Tl 4ids 0 Sdeay 5 A3 S
aads j3 5 B0ry IS e Loy azds 0 O
s 4 Gy S VLB Culg s s S ek Sl
e ety e A3 S Goslper 38 IS sles S
G e 8 SIS Sl s oK 5l o e wla
5 eV dsb bGrey S Y/0T Cabins) s (8 50 O gt
oy 00 adyl glos b eslinal (e ke +/0F lxls s
Sl b ol 3 aids ¥ Sds 4 S A Ol e e
4 aidy 5 gugedw a3 ¥ 18I L Ly e S axdls
A (613455 4k YO Los pl 53 5 ey o gadas 455 \VO
Yo Syl Glos 5 somdor 453 TY0 355 a3 sl
SV Y 03558 el 38 0L e 5 sk a5
@) s b Sl Sso @ G A ki ddds 5 2
N s 3 e 25 SV s e L5 Y

L &ls 8y, SWigp, Sl b —4-Y

oS ol a4 OLes 5 g5 Sus ey Glas s Al
Dgloe 51 g shie cpl sl [T) 5 Y] i plal Sl
@0 4) S bt Sl 5 L 6l Phase s3g
Sde 4y 03308 5 ki T 3 (e G55) V00 & Y
e 0505 el S Sde @ dases gl o cela X
S S\ s bl 5l ST bl s s S ST
o3jph 4dd> N Dde 4y adds 55 e Vv Ce i b Ly 4l

o s ol 5 LT o)l s Lo g ol O pol 5 S



g
1 |
& 3
& &l a8 i i
Tl | & ‘jﬂt_i_‘.’_a__-——” >

wlor &l 8y 5 s ge 035581 S

OLKan 55,3 (Shames oo 1,83 oo

o> b V=Y

33 oSS Wil b bt e slawised e 25
0 S 0sa31 il 5 Sl L0 e (S 0
thac e f el i 0 Sl it ot Do glakis
A el ) Sty 5 Y sl Sl
PERETIE

1 45e) SPSS 1l 5 S L Laesls bl o s 5o
ol Jobossa s 51 eslizal b5 (K el sdoe VU
03031 3 Sl amslie sk 44 s S plil (ANOVA)
b ealitl 43 40 Slgabl o 3 SGls (glatels dx

Cow 9 @\J’J—"
asls O.&j) <2 6‘.&-\?&‘ QL@J LS“JJ'.’_\_“

Sz o Sladen B 51 o SN ame Sl a5 L
Gadl 5 b SLS 5 D3l b Olge il
ol o SV pame 03 1) OS5l Ui s 8 2%
(O K8 Lo wls 8, r‘)f}:‘.ﬂj‘)s e eyl [ye] o1
Ao ldie il o Ll e Cle & e, ol 05533

35 Sl -1

— g1

cizo
cua

5

FigHI Chrgmatogram 0‘% fatty”e;cids f)ﬂroﬁlewgf chi;""
seed oil

175

Y

LS (69 oo a3 V0 ey s ol ) Sl 4 cle
id.]mb )‘ o.L.ZC)l;- fj"“’liu“ M)Jj.ubé\é )‘)—; LgLﬂ
138 anlos

w b e -

Sl Ao o= (1)

AeS) e —E-T-Y

dewh Szl Jlos 51 2 e T L Cels 5a0 5l p S 0
s Sl (o o) Y i ) ,35,15= JLdIS
Cl?‘:\ Ly pelyy Sk /0 O gas Bl G day 5 Al
Fooaalsl s esls L3 b Lame 55 ak3s Vo Sodeay
4o ) welss e ke ) s SR ST 3L
Sl g s b b sl B350 Sl ey o S G514 503
e 0 alaily S deeST oy sde Olie 5 S 25 Ve /)
S AS 5 Jad 05nST OVl (S e Doty S 5 A3 S
[] s 8 S 1)

PV=22 1000 ©)
e o B gal Gl s Sl s e on- S
FRCIVIPIPUIPURIRPEN P \ IR ARy rp SV I PP
K303 035 W

U5y Sl o 01

i SO0 Cle Gbawised Sl e (ol s
Loy (a5 £0 asly L) SMD Y o b s i3l 5
d>pe 2 pll (EOS 70D) 5 ompss S
gt b aile 2d Sl aslinal 5 sad ol 1 ey (B515 5 0
s b FaF) cib sbdsl S glaerls S Y
2l (AE els w0 4 cad) Ky ol 5 (LF
SaS 5 ol pslas 51 (YD 355 atla 5 WD) i
3w (el edoe LI /2 ) Image T 1530, 5

Lo ]l cvsas A 5V 3 sladdal,

AB=JI" =L F+(a =a P+ =bpF ()
WI=100-,/T100 —=L°F + (a*)= + (5" F
YI= b*x142.86/ L*

\9)
W

1. Surface mounted device (SMD)



Ve m@_vc\q e)jbc\Y'Y e)l.a.j:

B0 @15 @ 30

(%) Acidity
2

Time (day)

Fig 3 Effect the type of prepared yogurts and storage
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encapsulated oil and 0.213% mucilage)
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Fig 2 Effect the type of prepared yogurts and storage
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encapsulated oil and 0.213% mucilage)
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additives, sample 2 containing 3.41% free oil and
0.213% mucilage and sample 3 containing 3.41%
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additives, sample 2 containing 3.41% free oil and
0.213% mucilage and sample 3 containing 3.41%
encapsulated oil and 0.213% mucilage)
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Table 1 Changes in color attributes during storage time

Storage time

(day) Sample L* a* b* AE wi YI
1 98.19+007* 847+008" 036004 - 9132+009° 052005

0 2 PR 02+0.14° 693009 304+023¢ 6560254 89.56+0.19° 367+034°

3 9777+0.1° 879 +0.14° -027+0° 058+023" 91.0+015° 040+008°

1 9801+ 009" 85+003° -033+001° - 9130+005° 045002

15 2 9199+0.11° 692+0.12° 432+02" 774+006° 88.56::009° 6.70£03¢

3 9715+ 006 872+007" -0.19+001¢ 090+005 9082+006 028+008°

1 9792+003 833+003° -0.12+001° - 9138+003" 0.16£005°

30 2 9026+0.17¢ 712+009° 514+018' 9374014 867+0.13° 813+£028°

3 970240067 879+008" -007+001" 099-+£005° 90.71+009° 081+003°

“Numbers with different letters in each column have a significant difference at the level of 0.05.

Sample 1: without additives, sample 2 containing 3.41% free oil and 0.213% mucilage and sample 3
containing 3.41% encapsulated oil and 0.213% mucilage.
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The aim of the present study was to investigate the physicochemical and
sensory properties of yogurt fortified with chia seed mucilage and oil, as a
rich source of omega-3 fatty acids. For this purpose, mucilage (0.213%), free
and encapsulated oil (3.41%) were added to the yogurt formulation. The
prepared sampleswere compared in terms of some physicochemical (pH,
titratable acidity, syneresis, dry matter, peroxide values and color attributes)
and sensory properties with control (without oil and mucilage) during storage
for 30 days at refrigerator temperature (4 °C).The results showed that the
addition of mucilage and chia seed oil in a free and encapsulated forms caused
a significant increase in water holding capacity (decrease in syneresis), acidity
(decrease in pH) and dry matter during storage (p <0.05). In addition, the
sample containing mucilage and encapsulated oil showed the lowest color
difference (AE) with the control. Furthermore, this sample showed an increase
in whiteness index (W) and a decrease in yellowness index (Y7) compared to
the sample containing free oil. The amount of peroxide value in the samples
containing free and encapsulated oil after 30 days of storage was 3.19 and
1.16 meq / kg of oil, respectively, which indicates the protective effect of
encapsulation process against oxidation of samples. Evaluation of sensory
attributes showed that the addition of mucilage and encapsulated chia seed oil
did not have significantly effects on the sensory properties of fortified yogurt
samples (p>0.05).

ARA



