VEE (63 Y 0,55 VW ol Ol e mbo 5 pse dloes

(&3

Ol ) e s 5 psle aleus

www.fsct.modares.ac.ir :dow Colw

‘;:A}}%_JJ& Jlas

P Dok (g Oligs

T o oa il b dpdie gl 25

Ol e dal 33T o8l (S ke Aoty cn i Slagsuslod 5 pske sdSils (ol mbio wdign 5 psle Ll b3S (6 pomtils )

ol

Il S «83oslES s 5 sl el ol Gl 5 g g 5 ol Slidond e 3o =Y

‘-"j‘.’.‘ “-"J‘é “fﬁLﬂl JUT a@.) nv)/».lj.l r)l.p J@-U nu..v‘))l: Ja.:«-; o ISESls “;JT ‘;a.:...l ejjg -y

oS>

dlae Sl

S3ntr 9 3 oy dnaler Cilien 31 e 0235 53 S At almode s0ls dbear 31 g
L S50 5 @il e B 5 OT (8L Oloy ke (il O szmed Jpmamme (ol Sloo syt
33,8 o OELS A 5 gl (33 5 Gl o M5 (B35 05 Sl 5 da (p eS B o
S Ok Slas O g b 55 cilie ladl s 5 be plicd gal 515t e 3 0l
Ar Sl s Sl plid pol ol plad sal 5 sladisad gl oy A ealinnd (6 e
A e (e 35T 055 bl ) deo s Vb 53 S (515 5 P e S5 S
5 (e 3,1 055 ool ) o3 Y Olse 0 SISO las 5 J gt e Ik 1 e
S DU OVsn b 2l S b 238l S o sl 4 53 DIy s bl
3 SN GEL 5 e Sl et e S5 e S5 5 At SLSI IS O
3,8 3 sl 2pe JuosSl ST L olas S b K 3 A5 e rlar
s 5 o Jite oS58 sl i el J5 025530 b a5 ol LS s (P<e/00)
(2 an (i (Sasby Olies (5 I8 09 (6 e SUs gV g b 4 SO s
DRl eali il 555m (sla pli ol U5 pls b tlie 53 J s aiyy L il o Jnlos
e Ol S8l 55 (gt bl 5l S plicdpel J3 4S5 b 55 ol il gt
5 (o S5l o2 55 5 p o a0 el 53 Jlo3 o3l aw a 3) b phw iy @
Sleosast 2Ll o st 52 35 slos s 0 S Ost SUss Glad sad sy ol Ol
W55 el SISO s s sk Jime (S5 S ol ped 21 0SS il 8 e
S Ol cplale 2 Sl s a4 Sl it IS oy s b ol
@ s 5 8l IS oy s e e (S5 S ol pliced sl U5 Sl esli

Pl gl b
VECE/YI Y 1S58 b

VECE/ PN Ll Gyl

1S olds

(e b
T CUPRE
(595

(S
8Lk

10.48311/fsct.2025.84033.0.

ol Jgte

faribanaghipour@yahoo.com

247


http://www.fsct.modares.ac.ir/

VErE g XY o5 NV 6jled

Qlﬂl L;l"lb Gw‘gf_y\&&bu

LQQTJAU_&Q-)C,.G_\»\:JL‘}QABQ\_«JJ‘C,J}L)
bt Sl Olgea il b ool @8l5 05 oS 5550 ol
Mb}b@@@.@u&y}wébw‘o.lﬂi
e Sl s 5wy Gl S s e
¢JMJ@LMLL)JQ}W}°JJ@J%CJL>\>H‘
MS&C)MMJ)_MU_W;—Q)@)\ASJ}_;&
23 gl ealal Ql};"dadé.l.:su‘_gu)&b)\@%@u

C,-wl.h)&kb L)'i‘ )‘ Lf<4- BJJ}J.Q‘ )l oaleul
Tahsel BB e 56 53 e 23S aS LS
ssleul gyl 3l mﬁ@vﬁ)w 23 5B s ol
uJS)jJM_, ..,\_;)‘J d\.,\_P C)Yj_ﬁw BE ‘5\objl'_~..§
DL 1y F b a5 50 sy o] (Slapoms 53 plicd sl
LAJL“\M,.{)SJ.\;LA)J;)‘J g;.:SLMA CJLx.iLd Liler oS sl osle
Wl S s (45 s Sxis e lg 3 15 5
Sl s 4y T ;,bému&ijﬁ
LJ).J:JJM)bJ\;‘ASJJJJGJ@)bjchJJJeJ‘J
6;m&|jpgjujy¢)éd§_ij.>j_ida&ﬁ_ﬂdj
HLB® ;5 il odsal Clale s sl d ol 55 O smmmn
Ow}w)JgﬁJt_w\oﬁ?u.jé\j)).))\)L;;—m{
S b T Sl Sl S e el Ls pli sl

G‘)MJJ\))ASJ}..JL;O (J_}J...‘,:.Jg) J:Ld.:.w.‘y‘ Ca_..u).,\j

4 -Mesomorphism

5 -Hydrophilic-Lipophilic Balance (HLB)
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1-Gluten-Free

2 -Surfactant

3- Immicible


https://en.wikipedia.org/wiki/Surfactant
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6- Rape seed displacement
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Fig 1. Effect of different emulsifiers and polyols addition on moisture content of gluten free doughnut
(Means with different letters differ significantly in p<0.05)
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Fig 2. Effect of different emulsifiers and polyols addition on oil content of gluten free doughnut
(Means with different letters differ significantly in p<0.05)
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Table 1. Effect of different emulsifiers and polyols addition on specific volume, porosity and crust color values
of gluten free doughnut

Specific Porosity Crust color values (-)
Emulsifiers Polyols volume (%) L o b*
(ml/g)
Sorbitol 3.00£0.080  17.7£0.5°  42.06£1.01°  11.50£0.53* 16.51=0.15°
Polysorbate Pr;’affe 3.30£0.03°  18.6£0.4°>  4821+1.13>  10.61+0.32%  16.33+0.11°
80 :
M;’(‘);‘;zs"f 3.0040.02¢  17.8£0.4°  45.11+0.9%  11.00+£0.08®  16.42+0.02°
Sorbitol 327+0.04¢  18.7+0.4%  53.71£1.17%  10.02+0.02%  16.41+0.13°
OMC Pr;’giflne 3.95£0.05°  19.5£0.3°  56.22+0.72°  9.42+0.50°  16.52+0.14%
M;;?;Zel:f 3.33£0.01°  18.840.5"  53.03£0.80%  10.06+0.29  16.50+0.17
Sorbitol 3.10£0.02%4  18.2+0.4%  47.51+0.09*  10.91+0.13%  16.52+0.07°
DATEM Pr;‘;iljlne 3.3040.02>  19.1+0.5%  54.18+0.21%  10.10+£0.02"  16.41+0.42°
M;(‘);‘;E‘;S"f 3.15+0.04%  18.7£0.5>  49.33+0.92°  10.42£0.54>  16.63£0.21°

(Means with different letters in each column differ significantly in p<0.05)
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Table 2. Effect of different emulsifiers and polyols addition on firmness of gluten free doughnut during storage

Emulsifiers Polyols Firmness (N)
2h after baking 3 days after baking 7 days after baking

Sorbitol 15.4+0.22 20.1£0.12 24.240.5%
Polysorbate 80 Propylene glycol 14.1+0.3% 18.3+0.1° 21.6+0.3°
Mixture of polyols 15.54¢0.9° 20.0+0.0° 23.9+0.4°
Sorbitol 13.2+0.2% 16.1+0.3¢ 20.8+0.5%
CMC Propylene glycol 12.5+0.1°¢ 15.3+0.2¢ 19.4+0.3¢
Mixture of polyols 13.3£0.1% 15.9+0.1¢ 20.5+0.6%
Sorbitol 14.3£0.0% 18.5+0.1° 23.2+0.5%
DATEM Propylene glycol 13.2+0.1% 16.6+0.1°¢ 20.8+0.2%
Mixture of polyols 13.940.2° 18.140.0° 22.9+0.28

(Means with different letters in each column differ significantly in p<0.05)
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Fig 3. Effect of different emulsifiers and polyols addition on peroxide value of gluten free doughnut
(Means with different letters differ significantly in p<0.05)
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Fig 4. Effect of different emulsifiers and polyols addition on overall acceptance of gluten free doughnut in
sensory evaluation
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Doughnut is one of the snack foods that can be seen in the diet of different
people and improving the characteristics of this product, such as increasing
its shelf life and maintaining the softness of the texture and freshness, with
minimal cost and changes in the production method will increase
profitability for producers. So in the present research, different emulsifiers
and polyols were used in the formulation of fermented gluten-free doughnut
and the characteristics of the manufactured product were evaluated to be able
to conclude that the type of additive and their combination what effect did it
have on the quality of this popular snack. Gel emulsifier containing
polysorbate 80, carboxymethyl cellulose and DATEM in 1% w/w (Based on
rice flour) was prepared. Also, polyols of sorbitol and propylene glycol were
added to the formulation of gluten-free fermented doughnut in an amount of
2% w/w of the flour used in the formulation and the mixture of two polyols
was also added to the formulation of gluten-free fermented doughnut in order
to investigation of the synergistic effect and physicochemical and sensorial
properties and physical and chemical shelf life of the product were evaluated
in a completely randomized design with factorial arrangement (P<0.05).
Results showed by adding gel emulsifier containing carboxymethyl cellulose
and propylene glycol to the gluten-free fermented doughnut formulation, the
amount of moisture, specific volume, porosity, L* value of the shell of the
product increased further compared to other gels emulsifier used. It is while
mentioned gel emulsifier has a greater ability to reduce the amount of a*
value of the shell, the hardness of the texture (in each of the three time
periods of two hours, the third day and the seventh day after baking) and the
oil absorption of gluten-free doughnut samples. Regarding the evaluation of
sensory properties, the results showed that the sample containing
carboxymethyl cellulose and propylene glycol had more color, texture, taste
and overall acceptance scores than other samples. Therefore, using a gel
emulsifier containing CMC and propylene glycol is an available solution to
increase the shelf life of gluten-free fermented doughnut.
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