[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

\qujﬁjéﬁic\()n)}:g\/qu &\J&Glﬂp}c}l&

P 33 089 i od 1 siinl ¥ ol o 52 duil (999 331 531 axlliae
Wod g 139 (5 g OAS (3 liowad g (SS9 38 0195

*Y \ . E. T
t;ﬁjpwwc)ﬁdj)wui‘

JL»J:J;-‘}b‘JTaK....JJ‘}{L\;GLJ}{}LPA}ﬁM)\fL&J\Sb}Awa—\

u,«).,\,adﬁﬁa\_{.ﬁb&u}@tﬁp‘;ﬂW}rﬁwﬁfi&w}@;—v
QV/2¥/Y0 @ 5 dy <SLIALNALAN S ISPY 1))

0 LS~

ol oo s S iy Jalsl des sl b5 | Shes i sls 3,55 gl GBS 5 5 OBIS G slols 5 ke Lt gla Ul o
VUAY A o £55 855 gLl 2 Y Bl O sl 035531 Olusl Coodhs a0 KaS 5 Jsamen ol (8l a5 5550 550 lawly 55 iass
GeSb by B (g, e e L3 S anslie 35 7Kl B0 aS dals e b5 03 S 13 ) 350 OIS0 S e S Y
O35 Olgee 48 315 DL glacd gl 03031 s 223 8 15 o 3550 Laisad 03 Sn 5o S5 5 oo (Al oS 30 (S
Yo ol (6 aised 53 Ao )d Y/ a4 dalid (6 dsal 53 Ao 3 YVIV 51 &S 655k 4 Clils (gls Lme (21580 dals (6 asad 4 G s 4503 (L‘,J
Qo3 NNk doys TV HS (P <esi0) il (gl bme 2alS (bl L 5T Kl 5 Loy Olee OF p osdle o, YISl Aoy
A3 Ao s Ol oS J= 5 e YV 4 YYVY g12/100g Oil 51 5 (0 <v/00) 55 oy (ls Lae L2l 50 (6l il (pizmas cdowy
e IS hndy Y K o el A3 VY 5 A (gl gla 4gad o 3ls LIS e b5l SN (613 e kS AeST 5 pSL

g bk s b

Mhazizitm@yahoo.com ol Jyi”

\AY


https://fsct.modares.ac.ir/article-7-13528-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

6)]' Jc‘ﬁ))\ IS lea,,;lﬁ" liﬂ\ < .\:..»\ Q)jjﬁ‘f';‘ o

Q‘)&"‘Aﬁ)ﬁ DJJJLQS/\J\J

S sls olas CL:J sl 3 LLssl sy OIS 5,
LSy YL bl sl ol OIS e
ST s, Ghls By s dals By a4 o Al
L glases) sy 53 S ISEs 51 S [4] s 0 S
ol sl O gl denST s 0T 035 o 3503 555 Ll 2
2SR IS il J e S 050 S Sl
w5 b LS o (68 o 0T OAB0nST 51 ez 53 55 5
5 gl L o Al WP s ed ke sl 4
KL REER VS (U R PCE Y U W es [P pe Cizen
S K Ul 0 ¥R O el O35 G
Gl o3 el (5t IS OV sn B (IS eyl 3
LSS G ORI NISTIIRCRTIPVRICI S v %

23S bl e 5 25 S (S et

ud:j)j.ﬁ‘jﬂ—"

S 25 G235 —\Y
S L3y Jold badsad aan (sl eslial 3550 4l Sl
Cebsls e Do S S () S o S 6 S
Jyep Gille ¥ Kl 5 Js 358 5- W Olaast 5T (]
S35 L e, S Ve s (T VAT A i) s
~W 4 sl 4 LS 3 (¢S5 +/0) 233 G
(AR Jodl) oSz 0353 53 ¥ Kl 5 585
80 (Giui OSE lp Jeedl oKiis slos LUl ay
JutsyuquMjnmLJ>\J§duu6@)>
o33 Ve O oy 6 gan b 03l 555 5 L3 s o5l
Waed s Jes Sl gl Al bl ap akds
Ce 4 USG Cele o 8 3,8 e S 5 C S
RPN NGRS I VS TERFERS
S SIS g e o 213 S Ll ¢ 3
osb s sl ey baised | gles By s S alsS eds
S 40 0 5l ek g las o ol (gl s (L?LS\ s
0 Dde 3 5 L ekilu,y ol S sleam s Y w sl S sl
S8 Sl amn YWV/o 4 sl 3 sl gam s Y ks Tela
6305 O 31 Lk 0kl 515 Sl ax 3 TV @ s
2 dlsy o Al sy Sl S o s Sl GBS
B G adss 5l s s S s ol S Sl (g s 0 sles

1. Tempering

VAL

dode —

et s adis @ o la AT I s 4 sl
ol 1 ot & lalde wils ol 53 pase 250
250 ol hias alS 1 b (gola 4 Dl s 5 el
el 3l ansls G sl Cudle 03 5 YU a8
DI ssie e plr iy 5 il e
Sl ez s SLHY Kl oLl ot O slad
LS 5l Slos glaely Sl Sl cedl (g,
Sope w ME S 4 O Lal el 0353 | Slas
Lo g Wly e dwssulp calde Y] b e Sss sl
5l e S 5 Bl (Gl el S 5 08
Al s 4 ol esle S 5 ke LSS o oLl
i o Gl Wil o e 4 perme ol Lalde 55 ol
oles Obe L3 [EX] ailis 050 o il L
(Linume usitatissmum) <5 65, ol glaal
2 ede ol 1 (L) Y&l o sladeal Olse o 5L
ol gl Y oz sladanl 5L e 035 Ll
Oladllas ol b S 5 pdies (5T o5 aal
Sat alS 5y 00 Sop e SN Gpas oS Sl esls 0L
S Sop s [o] sils g s 1w Ol e 4
Wil oME SN pame la s 53 S Y pane
wnalr 53 WGl G pme Do ol 3 el Ble 51 S
Sl e Sl odal s 4 ¥ (el o ples o 030 VL
AL Gla s Sl ess el ke s 4 (sl b ale 5L
OLLS w53 e olind g3l 22 53 ¥ K sl
Soare i bl maw 5 NG Gl S5 )
(oY) O 51,5080 ] el (K 5 ) ¥ Kl
SIS iy sV ge b (ol g el o Sl
ol s sl el WU s, 5l e sl Ao s (55l
A S LIl e, Ve T Kl oS sl 0L e
GOl eme I g s b e b5l bl
AU Ol i (Y000) qayy 5 il [V] csl
Lsls el (6,0 OIS kS SIS 6 S g5l Rl
S S5 6o 2w Gl polaw SU G ol s
350 O g sSs Sl Slo ot 5 45 85ms 5 S350
6 (8A) 5L s e JA] ©3 8 I s s m

Sy Sl gat oy 1y 05 Sl gy s sl


https://fsct.modares.ac.ir/article-7-13528-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

W‘W)ﬁ,@,; No w})g\/q QJLQ.::'

&\;\.'c GL&)(}R

> bl Y=Yt

Skl b 4 LB ke sbas L onSs e sel
S5 V0 Slasl gy welii y oles w5 Al (g S ke
©pY s g a8 Jle =Y gleas S sl
L5 anal g il 51cs S 3 5 edd esls ana) cnl s L
Olas 3 sd o wpe 5 xb (S, leShs 4 &S
Ssdoals 0 pes 00U Y sde 31 Bl () (635 (o
Slp s Jo S op e ¢l Ranking sawes; 5s))
el 3l mmen A3 43S B > Ol kS o 50
a5 ale CuiS K0s wliiey oS AE wl s
CaiS Sl e 0 Sogus Oe3] pwlal |y ek e S
350 (L) sllael Sl cuiS U (J) sllas Sl
L] s 513 s

PRI

0 AS O gl Comam Jold SIS o5 S sy (S5
o bl B sl eSSkl 5 ST L
OIS 5 s sl o5l S S TY0 O
NARI U FFREYIES

bl s 5 450 Y-

S5 a5 palas SulS )5S = b 3l eslizal b a5
il e Gl Sl Do 4 mlE s b
oobols LT e s (p<0.05) s pme sl s S
bl oSl Osesl b 5 e Kle sl 5 (ANOVA)
s 5 1l SAS 9.1 ijdle 5 51 eolinl L a3l ot

A oy YT ST 5l ool L

Cow g 6\.‘:; -y

) L &LM i 6\.&‘;_9.91 @L"a -\

Do Oy p Y&l Dag3l J1 sy p —VA-Y
G WSS

YIS ol glasles 53 e, Aoy VT Jsdr o
Oy S5l b sl oty il b ol o a3l 0L
E ol 5 080 Oy (S dald Jlad &5 55k 4 23l

\AO

Al o 5 i 3 S0 3051 (5l 0 NS (sladi o
s Byl 05 e 5 S dmy esa L5
bt Slesl Gl 5L s slawsal Lds UK
WS e a3 Db s e 5 el ol 1)
Sl s Vv les 53 Jlse s (el b e el ples
A bt SLnbT bl (gl Lad (50K 51 S
5o S Y s Sl e g gl s p ST S
(23S 513 eslinal sy5m 0 S Yor e GlgisasT 10
s 2 5 ebwl slehleyl -Y-Y
WSS slad gad

Cash 5 S B g s Y1)

Sy 4 A0 ok AOAC g) pillas oo oS
D3 edd S5 mgy lae L3 (g Sl Al pll S5
) s S ediSl gland T A oyl Ol e 3l
AACC- s, Gb Sl (g So3lll s ans 55508
Oljee i plasil VA S 5kl 5 0 Ol e 08-1
ol LA skl G O 3 elizad U bs & gad Casb
JVe] sl

Gh sl —Y-Y-Y

Vool sen S 055 A e 00 Il 53 s ¢S /0
53 A8 LAl e gls Jslome 1 (La YO 50 8508 ) e
YO 5 phs S 1) e Ve s (ald) s ol JE s
@ aem b Gbl oo A LA asls Jidoee 1 L
A W B IV P e N R S TIPVI P (O RCIA W
sty Jhie OF 2) e Ver 5 asys N0 el ook
Al /Y Ol a5 b @ ges ol o cdd Blsl ol 5
] A.LJ::JJAS;))'gKEJUmL@%)j&);
AeS)  sde —Y-Y-Y

VA ol a4 Ol OIS s Ikl s ot SR Gk
sl A S ale Sl glassl s LSl sae
Wi oLl OAUSS Sladpad W5 Sl e 5y SO ol
2> aiped 5 as b S e e OsenllenSt o s S e
3o 5 odd (IS 38 Sle s YO gles L 5L ST
Iodree 33, YO 570 00 00 Sl glaesl 53 kST

[V] s o, Sesll


https://fsct.modares.ac.ir/article-7-13528-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

6)]' JG‘}))\ ol lea,,;lﬁ" liﬂ\ < .\:..»\ Q)jjﬁ‘j‘ o

Q‘)&"‘Aﬁ)ﬁ DJJJLQS/\J\J

Cosby Ol p YKl 039331 S gy —T-V-F

S SISS
VoV AY A Gho) il s 3 YIS L3530
B e ST SIEC LRSI C T
Ol ajlass 5 2 YISl 035581 31 Y=Y i 3 .25 S
Olyen ¥ Bl pebave G151 L S 3l 0L s l 0 ol

(Pp<0.05) il 2als ols sne b a4 bajles b,

Table 3. The water percent of treatments
containing different levels of omega-3

% Water Treatment

37.01 +£0.05" Control (0% omega-3)

33.05+0.03° Treatment 1 (8% omega-3)
26.01 +0.03¢ Treatment 2 (12% omega-3)
23.01 +0.05¢ Treatment 3 (16% omega-3)
16.01 +0.06° Treatment 4 (20% omega-3)

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at p
<0.05.
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Table 3The oil percent of treatments containing

different levels of omega-3

% Oil Treatment
37.76 £0.11° Control (0% omega-3)
39.33+0.73¢ Treatment 1 (8% omega-3)
40.66 +0.19° Treatment 2 (12% omega-3)
42.3+0.26° Treatment 3 (16% omega-3)
43.53£0.21° Treatment 4 (20% omega-3)

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at p
<0.05.
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Fig 1 The sugar percent of treatments containing
different levels of omega-3
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Fig 3 The ash percent of treatments containing
different levels of omega-3
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Table 3 The lodin Index of treatments containing

different levels of omega-3

Tiodin Index Treatment

33.01 +£0.05° Control (0% omega-3)

34.05+0.3¢ Treatment 1 (8% omega-3)
35.02+0.11° Treatment 2 (12% omega-3)
36.07 +0.07° Treatment 3 (16% omega-3)

37.01 +0.06" Treatment 4 (20% omega-3)

VAV

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at
p <0.05.
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Table 4 Sensory evaluation of treatments containing different levels of omega-3

Treatment Color Taste Melt ability Sweetness Tenderness Texture Acceptability
Control  4.040.40° 4.6£0.40°  3.4+0.30°  4.7+0.42°  4.2+0.36° 4.3+0.72°  4.2+091°
Treatment]  4.040.35*  4.240.35°  3.8+0.35  4.3+0.36°  4.130.64°  4.1£0.52®  4.1+0.64®
Treatment2  4.0+0.45°  3.7+0.35°  3.8+0.30°  3.6+0.25°  3.8+0.46°  3.9+0.52°  4.0+0.26"
Treatment3  3.8+0.34°  3.840.34"  4.7+0.34°  3.6+0.54°  3.8+0.34°  3.9+0.35° = 2.1+0.72°
Treatment4  3.8+0.40°  3.7+0.30°  4.7+0.30°  3.3+0.38°  3.6+0.41°  3.5+0.41°  2.4+0.58"

Each value is expressed as the mean of three replications, means with the same letter
within a column are not significantly different at p < 0.05.
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Studying effect of omega-3 extracted of Linseed oil on
physicochemical properties of functional milk chocolate
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In recent years, the consumers and producers’ interest and demand for functional food products has
been on the rise. The increase in cardiovascular diseases and cancer has been attributed to
inappropriate food diet and poor nutrition. Chocolate is a product containing a great deal of fat and
energy. In order to improve the nutritional value of this product and to assist human health, the
addition of unsaturated flaxseed fatty acids to chocolate has been studied. In this research, Omega-3
has been added in 4 levels of 8, 12, 16, 20 gm to 100 gm of chocolate and all the properties have been
compared to the control lacking Omega-3. Then the amount of fat content, sugar content, moisture,
ash, iodine value, peroxide value, apparent viscosity, Rheological properties, sensory auditing and
microbiological analysis were investigated. The chemical tests’ results revealed a meaningful increase
in the fat content of all samples that it rose from 37.7 % in the control to 43.3 % in the sample
containing 20 gm of Omega-3. Statistically, the moisture amount faced a meaningful fall which
reached 0.16 % from 0.37 %. Moreover, the iodine value had a significant rise that increased from
33.73 to 37.6 while the percentage of sugar content, ash and peroxide value almost remained
unchanged. the desirability of the first and second treatments were assessed higher by auditors.
Finally, all treatments are within the standard range in terms of microbiological assessments.

Keywords: Milk Chocolate, Omega 3, Functional Properties, Physicochemical Properties, Sensorial
Evaluation
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