WAL WO Glas Vv Jlo /Y oyled ¥V als / olie mlio sloingh 4 pis [ pdnghy ole dllis

loursal of Food Research

DOI: 10.22034/fr.2021.36461.1703
(el 3 a9 mn sala (s g 5 (s sla A aaiS (4 g g ol G uldlial AT (cuuy
=2
T bl St ¢ " Slaul Ld jaans Y i g ol

WAy AN L2855 50l

Ol el oSl 35T ol (635 9LES 0ASENS dpigm sl Ay e sl 5 ke 03, Byl ki IS (g gl |
Ol nl ecmelss podhonl s3T a8l ot el 5 Al ((53,5LES 0aSils  plde o 5 pske 05 8 SLtils 5 sbsked 3 5T
Email: mr.eshaghi@yahoo.com 43 J g *

odas

L ot 0o e 5 WS S UK @ elia Wil e € sl golay Shl s Sladlas diss
slaasl gl 5aalie Il (Brme slage 55 emslissousa wul s ail wis olhlas Gl sl oK Hrals Jids
9 9SGe 55 1Bua Ll a0 S slaal Gldl o (Guse 5 2B slagslan) Gaarie sae SIS il pul o
dela 2 95 sl © (800 dm o Ve +aaiSGe gy wm o V) al s Blua S st 1o ;0 V0 5V D Gl 0 su)]
Opai b ol pn 5 (S550505 (2land Soid palsd 5 wud (3Kl e uoed e gesd 59 G350
ok aald Hlas sl yan 4 Hlas Voigls gy S denlie g s 43558 dala (255 wo 50 V0 (sula S wala
3 Silie dwlie cga 5 SPSS 21 l5dla,s 5 Lasuls Jalas ses 303 wiwds 55885kl LSS das o Lag ge)T
slapadla ooyl 5 aaiShe s, Glo8l bl .l alasl ws s A0 lusblpba o (Sl ghislasiy G s3]
0098 5 PH 5 (ralS g plenllad 5 ah) Sany ml wowludglas ne Sl (S uSE easb,
i Gassacnbll su,l 5 aaiSoe o, GlHE b als plas (K508, @l (P /- 0) @il (goladne Sl 38 LAt sad
adly GRS sul 5 aaiSoe s, Ol b cudas padld 5 (P</0Y) @bl oo GRS Ga 5 sl
(el engh, olbliel oYL 4 da s b was e Lol Sliel HaYL ol syl sl slasles
olasi (lsieds su)l a0 0 sola Hlas (pun 2L5,) @IBLEe) Gyl 5 Gosdl (RS 5 il W) S
lomns il 5 4 (ad s ond s ge s o sa)l 5 aaiSoE g Ol soliil B pSdais s S dsae S

S S g e 5 (b b (S5 sla S5 b

JJK;SQLJ&QJJ‘(A%S&JJ;@AX&):\‘Z‘5.}:‘-‘50&3‘3

5 605 slagassdl 358 ol alse  oesde douio
SSae SEIK 5 Ladae plel @Sa (o (OIS el 3 a8 gloadtdiiy yuad 3 ool clie adss Ssad
S S 0 ot asd Bl st 4 cl S (B s paS) ool el At lge bslis

PO Bl s & oSl Gl S sla e el sadJiSan SEA b g faeadd ol (i



Voo Jlo /Y ojleds ¥V als / plie mlio sba yinghy 4 puis

w9 L;@br..u‘ zo\fd)‘ VS

S o oS Iade B 5 olss 5 pbe cal gloss sl
5 oM s dbud oSowy Jale b
© oSO, dwld Gaw aniS Gl e Sobd
APYE s las ol e aplwsliesl) Wl oo cacus
592 iy il 8B eslos A8a3 o eSB
00 o o8 (A wela e, gla 4 oes)
s ssay seldne olidss Ll WS o)
e 3B (WYAY) a5 Sl G lsen
Oob 2 0L S LS5 5 se Gl e
Gola G uls Glad @l 5 Do S s 1 36K
anl) AS Galsh Gosig b fas wass ¥
O2oaeS 5 2l (S 0 RS ady Sl sas paa Gl
OKear 5 Dsyillne g She @ Gy s
dasS oyl Hugidl Wl Glas &8ss s (VY4A)
OhalS 5 Fh 5SS Gy sadl Gial b8 sely aaiS
i sl s LSS (Sgy 5 paa PH b,
oelsn 9K 0ol (YY) ohlKea 5 sisle
3 BaS (g 1 Ob (o sl03a3 (58 (AS
Ob aaas a3 sl s su Gl b ools plis il
pla sud 5 RS por OSsn slsiae 5 RS
NP QY VPSR S V) PR A POV SCT I P R
Smgne 5 oalsile b oL wl g sl aui€ )T slads
L Shle ghlay Ol @ s boas i
a0 55 edas i35l 5 K G slas, sl
oalsh oy aallhe ol 31 Gaa sul
ol (Dirhnd e g Bl o(elbad S5
EEERBURE S D)

Lagdig, 9 9l

D3 e A 9

L Golle (o250 (Suond iy o sl olse Il o
(A 50 \O)_,S_‘i‘(_\_‘.c‘)q%)é;ﬁq)idal_id
0) UT K(J_LA‘)JO) &J_A‘AA: {(\-\—Lé‘)d \O) A—A‘% L.)'E'J.)
Jdd(m‘)d\a\s\' @)A.AASQ.Z‘.JJQQJJ“(MJJ
10) AL wala o5 Sl et s sl
o S a ) wald 40 el A4S ciga 0 (s o

g S ol (SLle ghlay Gl oo
cbl S GloSe G Gan Yo wls
23l a1 Ghlen 5 € ol o soliio
ey o) il ghilds slge 3 ol
esSosm 030 i eMe B pam 0Ll s s
S ole S 4 a8y shuw i€ bl Ll
3o g b glade iy w0 sad soliin) i (3K
ola s pabiisa wnalaaggn (S5 osn Jb
SL DM s Lmd (oo aweS aolis
SS enldl maa Bl slachiuas S
OV 9k Had uA 5 GeSd i (hd oS
9 GIINS (plals dusdsu 1, (GUSEL S aal o
3 Ao (sulie) ol o0 ga alaal J s (2L

IYAY GLKaa
05 4 ey bl prgas 5l S aaS
o) Huss 1l dodo o aaS ol Blas alidlyy
5 b cdSh GlBs Wy S L oplualne Cop
SlaaSl Gad w5 5 oS b Bl con slassl
sle &l kg, Gl (ol aSee goSsla GRy,
sl S Olsieds aai 80 S S 1) Gy, ladhs
Slesliianl b 5 AESSS L bslae o) pmts ol
WalS Gty WS e adiy S o sniladly o,
slasas 515 5 (a0))) sud Olial w23 5 uaiS Gl
Sl dadgandioe aaS ablea ol 51 saslewwsds
o co0,) ) Dala cguniS il b guudion
slasa, 5158 (niage g uses waiS oS ou)l
aaiSHaaa L (WYAY oLKas 5 Slawl) cuul aaiS @ls
Sans sgd o sanel Al LWdllaal oS (suy)
slawa! Jola € Wil o s a3 € el
5 (OAN) el Salgl Jolits 4 0alS 255 o
Gl 928 igas Wil e (VAY) el Sl
SLS5 bld gk, LS e ShB ol
Josiel s el pol e (opnalun Jolit) (SlaseaSl 0T
5 el sbags WSS (] dseliw
g o lanil 55 5 o el slawl
Bons b Bollae (\WWAY LK 5 (Slal) il o
sus) ol Llo Glojle YA sslad o luilin



Ny Ty (e D gyt el (189 S| it gle oS (489 g 03)) Sl edlil SI )

alas) LA gad @bl 5l s ju YO o ydid b aass (sleo
Kij o w3n) ormn 2L slagse)] culgi e a
0 Lo 55 (IS GBondy 5 @b (e Sie KO cdin sy
shbB 0 S gaa (i, slse 2 swmagilsel Gl
oo Sl 8 sae Sl eSSl ) uae)
Oll (Lo bl Ho sud S3 (a5 b Gollae (Hliiel
alilial) @ S 558 bl asse YAV s,lad
OV sl 4 ol (Lo

Sylel il

o3 b aladl aulead JoolS 5k Sy (slise s iule)]
oobieds au S s HISEY L Hlas A 383 0l
elie sl 5 SPSS 21 i3l 5 31 Lasals oLl
s 58 Sl (glaiels a iy a3 51 LageSilis
Lashs sad pessy 83 -a S suliiu) wis 50 40 Ll
A suldil Excel 2013 ,1530a 55 )

clatisd bl oo pald Sile dwlis
Y doaa 5o aaiS e, 5 ea)l sula e ol
el sissls oLas

Sagb,

(VIOY) cnsbs hie (p iy =Y Joaa @B L Gillae
S 5 9 (00, 70 ssla) Ta slajless & (3lais
Vo7 ssla) To slas @ Blaie (F/7F) cush, sliis
aald G b golabne BEAS 5 o (aa3S G2,
(P /-0) als

Js susla

IS AuSA Hlate gpyidns =Y Joas @B b Gle
S o (80,1 700 ssla) To (slajlass 4 3lats (+/VY)
5 (PS/00) culy aale Ggad b golo e A
aald G g 4 Glate (+/TY) JS Sl e 0 38
953 (ALS wala 2 95 V7 sola)

at bl O e g sut bglie S s freads
saela Gegs aas e e o s S byl SIS
ot sl w5 aT culgse g su S Wl ol se sl
OV 690 oS Ols ) Gy ud by i (o3aa b
() Jsas) Lajslas Joaa L Galdas s auls 5158 654
50 oed Oee¥se B Al eu) yuaS 2,
slaa oo sola G dined Gurw aas S 4L
M g ead an,; LIl HuaaiS e, g eu,l Alias
JEis 4 8380Y0 Sus 4 Gusaeadis da juVA L slas b
59 Ot SR )y sadaiay sla e e s
sl ses] aladl oga o undion AlSI L slacs
solast s ol Lo apluilical) Sk (o ,lags adas

(VAN
3adad slaslas -V Jous
Table 1- list of treatments
T: 5% sesame oil
T, 10% sesame oil
T3 15% sesame oil
Ta 5% sesame paste
Ts 10% sesame paste
Ts 15% sesame paste
T, 10% sesame oil + 10% sesame paste
Tg (Control) 10% hydrogenated oil
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Table 2- Comparison of the Mean Physicochemical properties of rice cookies samples containing sesame paste
and sesame oil

Treatment M(zio/s:)ure Tot(zz;;)é\sh Acigjslr?s(oo/(l)l;ble ('g‘/;: Igllgc bH Vis(((::%s)ity Act\i/\\;ﬁt;r( % L\g;ig(i;:)
T1 7.40£0.02>  0.48+0.01¢ 0.04+0.01° 0.73+0.00°  6.40£0.00°  350.87+1.10° 0.07+0.00®  4.80+0.019
T, 5.00£0.02"  0.42+0.00¢ 0.03+0.00° 0.72+0.00°  6.53+0.05¢  222.20+1.22f  0.05+0.00¢  7.11+0.01°
Ts 4.36+0.01'  0.38+0.00° 0.01+0.00¢ 0.63+0.00¢ 6.58+0.00°  156.53+2.829  0.04+0.00°  8.84+0.02?
Ta 7.53+0.00°  0.49+0.00¢ 0.01+0.00° 0.62+0.00¢ 6.63+0.05"  388.36+0.15¢  0.08+0.00®  3.65+0.01"
Ts 6.43+0.05°  0.65+0.00P 0.02+0.00¢ 0.55+0.00°  6.67+0.05°  386.30+0.51*  0.07+0.00°  5.96+0.01
Te 6.32+0.00¢  0.72+0.007 0.01+0.00¢ 0.53+0.00F  6.77+0.05*  384.40+0.43"  0.07+0.00°  7.88+0.01°
T7 5.13+0.05¢  0.58+0.00° 0.01+0.00¢ 0.64+0.00° 6.60+0.00%¢  345.53+1.15¢  0.05+0.00¢  7.69+0.01¢
Ts 6.47+0.05°  0.34+0.009 0.07+0.00? 0.41+0.00" 5.87+0.05F  333.17+1.67¢  0.04+0.007  8.37+0.01°

Different letters indicate a significant different (p<0.05)

T1 : 5% sesame oil T2 : 10% sesame oil

Ts : 15% sesame oil T4 : 5% sesame paste

Ts: 10% sesame paste Te : 15% sesame paste

T7 : 10% sesame oil + 10% sesame paste Ts : 10% hydrogenated oil
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Table 3- Comparison of the Mean texture analysis of rice cookies samples containing sesame paste and sesame oil
Treatments Chew[ness Gumminess  Springiness Cohesiveness Ad he5|\(eness Hardness
(mj) (N) (mm) (mj) (N)
T 0.30£0/00¢  0.36+0/13° 1.23+0/33¢ 0.00+0/00¢ 0.05+0/05% 5.28+0/62¢
T, 0.10+0/00f 0.05+0/04 9 0.50+0/499 0.01+0/00b¢ 0.00+0/00° 3.55+1/54¢
Ts 0.00+0/009 0.04+0/019 0.76+0/01f 0.03+0/00? 0.05+0/052 1.62+0/30f
Tq 1.75+0/052 1.66+0/632 2.28+2/162 0.03+0/00? 0.00+0/00° 13.72+2/09b
Ts 1.00£0/00>  0.37+0/10" 1.52+1/02¢ 0.02+0/00° 0.10+0/10% 13.41+3/10°
Te 0.60+0/00°  0.40£0/04>  1.56+0/09° 0.01+0/00° 0.10+0/00% 12.48+1/59°
T7 0.41+0/01¢  0.18+0/03°¢  1.87+0/80° 0.01+0/00° 0.10+0/00% 6.95+0/92¢
Ts 0.00+0/00%  0.01+0/00® 0.07+0/08" 0.00+0/00¢ 0.00+0/00° 3.09+0/15¢
Different letters indicate a significant different (p<0.05)
T1 : 5% sesame oil T2 : 10% sesame oil T7 : 10% sesame oil + 10% sesame paste
Ts : 15% sesame oil T4 : 5% sesame paste Ts : 10% hydrogenated oil
Ts: 10% sesame paste Tes : 15% sesame paste
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Figure 3- Comparison of the Mean sensory evaluation of rice cookies samples containing sesame paste and
sesame oil
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Introduction: Celiac, a chronic digestive disease, is common in gluten-sensitive individuals. Celiac
disease is strongly associated with the inflammation of small intestine leading to impaired
absorption of several important nutrients and damage to the intestinal mucosa. Celiac disease is
caused by the consumption of gluten-containing cereals such as wheat, barley, and rye. The only
effective treatment for this disease is the use of gluten-free diets that improve and restore the
intestinal mucosa. Adhering to a gluten-free diet can help manage the disease and heal the gut.
Sesame, a member of pedaliaceae family, is one of important oilseeds. The seed contains high-
quality unsaturated fatty acids with several high-quality double bonds and high stable fatty acids
preventing the oil from oxidation. Sesame is used to produce various food products (e.g., oil, seeds
and milled sesame (Tahini). The most important sesame seed products used in different countries
are soup sesame seeds with or without skin and raw or roasted in most bakery products such as
biscuits, bread, and crackers. In Japan, roasted sesame is used in the production of a food called
instant cake (Eshaghi et al 2014). Tahini is a semi-liquid, smooth and product obtained through the
process of hulling, washing, roasting, and grinding sesame seeds without the lubrication process.
Sesame oil is rather rich in non-soapable compounds. These include sterols (mainly beta-sitosterol,
campesterol and stigma sterol), triterpene and triterpene, tocopherols, sesame and sesamulin.
Sesame oil has more unsaturated fatty acids than other types of fats and is relatively important
source of essential fatty acids in the diet. One of the most important gluten-free food products is rice
flour, used in the production of many pastry products. Rice flour is one of the most convenient
cereal flours for preparation of celiac food. Highly nutritious, and allergen-free, cereal rice is used
to prepare baby food, puddings and especially gluten free foods. Rice cookie is an Iranian
traditional cookie consisting of flour (wheat and rice), sugar, oil, water, egg, and milk powder. The
product is suitable for celiac individuals since cookies are gluten-free (Eshaghi et al 2014).
Material and methods: In this study, we replaced hydrogenated semi solid oil with sesame oil (5,
10, 15 %) and tahini (5, 10, 15 %) in rice cookies (8 treatments including one control).
Subsequently, we measured the physiochemical (moisture, total ash, acid—insoluble ash, acidity,
water activity, and weight loss), rheological (viscosity), texture (chewiness, gumminess, hardness)
and sensory (taste, aroma, crumb and crust color, texture, and total acceptance) properties. One was
designed and the measurement was done in triplicate. Data were analyzed by SPSS 21 software and
the means were compared by Duncan tests at 95% confidence level and the diagrams were drawn
by Excel 2013.

Results and discussion: The results of physicochemical analyses showed that as the level of
sesame oil and tahini increased, moisture, total ash, acid—insoluble ash, acidity, viscosity, and water
activity decreased, and pH and weight loss increased significantly (p<0.01). Tahini—containing
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samples had superior physicochemical properties. Moisture loss may be due to lack of gluten and
protein network and migration of water from crumb to crust (Eshaghi et al.,2014). Ash content was
higher in sesame containing sample due to the presence of insoluble minerals (iron, calcium,
magnesium, potassium, sodium, zinc (~ 4-7% g 100 mg of sample) in tahini. Acidity was lower in
sesame containing products due to reduced water activity and autoxidation thereby increasing the
pH of sample. Increasing amount of sesame oil and tahini led to higher pH value due to enzymatic
activity of rice flour maintaining moisture. In general, oil containing samples absorb less water
stimulating hydrogen ions thereby increasing the pH value. Lower weight loss, viscosity, and water
activity in the sample may be directly related to the reduced moisture. With increasing sesame and
sesame oil, the amount of moisture has decreased significantly. The results of texture analyses,
obtained by a Texture analyzer (CT3 Texture Analyzer Brookfield), showed that as the level of
sesame oil and tahini increased, chewiness, springiness, cohesiveness, hardness and gumminess
decreased (p<0.01) decreased. The reason of reduced cohesiveness may be due to high fiber and
low moisture in tahini-containing samples. Texture hardness represent the resistance of food against
compressive force. In general, fat could surround the starch granules in rice cookie dough thus
preventing the adhesion of granules to one another in the baking process and reducing the hardness.
The results of sensory evaluation showed that with increasing sesame oil level taste, aroma and
crumb color indexes increased, total acceptance decreased while crust color and texture remained
unchanged. As the amount of tahini increased, taste, texture and total acceptance were given the
highest score (5) and aroma, crust and in general, tahini—containing treatment were given the
highest score for sensory properties. The results revealed that tahini treatments were accepted by the
panelists showing significant difference from the control sample. The reason may be due to higher
moisture, viscosity, water activity and the lowest weight loss. The reason of higher scores for aroma
and flavor of sesame oil and tahini treatments was the presence of aromatic compounds such as
tocopherols. Tocopherols are fat-soluble compounds promoting aroma and flavor of the rice
cookies. Treatment containing 5% tahini was selected as the superior one given the highest score of
moisture, water activity, viscosity, texture and the lowest weight loss as well as the best sensory
scores for aroma, texture, taste and total acceptance.

Conclusion: The results showed that addition of sesame oil and tahini to the formulation of rice
cookies could significantly improve the physiochemical, texture, and sensory properties of the final
product.

Keywords: Sesame oil, Sesame paste, Rice cookies, Tahini



