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Table 1 Treatments (Different levels of oil replacement by different levels of Barhang gum and water)

Component (%) Oil reduction
Control 25 50 75 100
Oil 36 27 18 9 0
Water 50 50 50 50 50
Barhang gum 0 1.5 3 4.5 6
Excess water 0 7.5 15 22.5 30
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Fig 1 The effect of different levels of replacement of
oil by Barhang gum on specific gravity of dough
Different letters show the statistically significant

differences (P<0.05)

ol 55 Y-
53 et g el (b Cdlee) 6153 Olps s diasOLIS Y S
5 Sl oo ol KS e slakiel (Gasiie Ol
S plaaised das o 0L il oS shiles ol dall 4 s
sl Ogma e b 53 3smsn sy Aoss VO 5 00 LaOT
SRS Sl g eld Sl Kl foo LSS e
Lo Vs ob;qsdmﬂj((\jsw%)amdb@u
Clee i Gbls g el Sl G 2l b
238 glbadised 5 s o Sl a s (B3 eS) s b
e sl DN pe b 53 symmpe i sy Ao 3 VO 5 00 Lal]
Y Gl s e s o ekd ol Sl e L SIS
Slol ol doys YY/ee 50 Foo ol 3 s B0
e Ale J5 a0 G sl b sl Sanl e iy
ol SHS U g gl ool S 5l asd e bl Ll
OLes 5 ol3SG ey cnl L3 .38 skisl Ll |, oS
L by L el sl 5l amils Olgs (7)Y
Oy ol 53 D3 o Sasl (5,0 il bl 4 e UK
O 2wl & A6 ol ol 558 o b 0o o s
S5 oY prmes [YO] s dals 8 ansSes
Voo ol 53 &S glaged 53 iy 34y sl ol S

©opls Gy el Sl el b ) Lo

VYV

-

C'.&ra”g@U—\'

s gP e U5\ Y
SS et Gadigai o gasie 035 Olgee sliasplis VS
Ol gl o ) shilen ool dals aﬂ,@)ptwwu
Symae bas o3 00 5 Y0 WOl 3 S ek ges has e
sd 3l Kol jes b SIS e gl OV e b
OF 3 45 Gligad 5 posmasee O35 Olie (p %S Ll
b Gl g ek ol ews nl b sy des s Ve
Gl Sns b KS s Cgx op osase 055 Ol
e pogatee 055 kb VL B e e Ol
WAl S bl DR ax e gl ol S
e 3l i sl el S g oS el OF sdiasolis
Sl ok plosil (5350 455w olpn Aol 5 edd SIS
Ghls &8 SLS 5 K55 dlge (Yoo) Vil 5 all[YY]
G el RIS Al L s SUSO s el (S
e o slad Sl Gl Sl s 6551 Ol a8
Spg 4 Ml GlaliS S8 L wens 5o 5 235 e S
Sl odlile [TH] S o0 S8 KS oot 53 (3l 58 Joe
@3 Shes Slos paxt wony o3 s 53 (YY) O
ol S (Gl 5 (SASUS Cools 4 S Sasl pes
S K e sl plnly [Yo] W S 6Ll e ol
spms (s s S g SSS ) ML
(Sl Goo e el HlS 5 a0 A G Sl
5> 8 b 01 sl 58 sl el Kol 1 e
ol s el ot eslanal T4 35T o s Ve 51 K8 O e 50 2
b S Sl s x5 S I8 050 o]
5ol el Ll5 e (SAST) Caolt L s SO pa
G2 Gl glaols Lis 5o 5 des i 1) 58 Ol
iy a8 Slarse 5 AL Jhe e Oojee Al g b
Toke o3 &S Ll SY o3V roman S L L o s
orar) oS Saasl s b by O3 Sl VL
GRIPl et opate 055 (Gl dons Ver sl
Ol redle o col e Ol 5L Jlezl 4 al ol L5l

ui _x..;)ﬂ'ﬂ )\J.:u L(M).} 0')j:.¢.>-gj:_wyj.ajﬁ 03 4 ge



.., (Plantago major L.) ;.S Kl o5 poo 6 o

OLan 5 ey o e

G s P s Al i (6 Glad e 5 Sl sl
Jgramn |5l Do A3l a8 8 Dy 55 W0
aslllan 53 (Y204) OLLSen ST Ty dal 22y sl
53 bt slge O ga b 53 e ailir s pas Oy 555
sl sy 5568 osb 4 U eslinal b - o
e SR G b Sl ST sl I e 3 35 g sl
g 0 s Y Sl s 4 (58 slad sl s
2 ol @t S (LS sladsle solul corse dad sl
S 5 S O o3l 5 eble 3L wlBlor 5 limme jsb 4 Jsle
St AL Jlas (Bl a5 g s n) S o
V5800 sl slaas pod 5 ool ;S5 4y 03Y Y] 50
(@,l{w Lo\ b (o pay) Sl oo o
g pne S ety 4 Sl S pa S5 slacl
4S5 oo i sl i S ey 38 edalis (2o
35 g OO LS o S ,0y S S5 0 Deand 53 Y sane
YL s 3 as Sl il ol e 3L Jlaz! 4 [YV]
3 g ot 2l 1 ol chﬂ,.sgf;.a)l{twpg;,j-sl
352 Slbl s 1y ST 51 VL eslie Go b cnl 515 0 o1 e
O Jeetly (S S et Az 53 Ll 03 50d bl
sodnglacle s il oo gl CFH S
Ol S28LS o Calgh 53 oS 0l sl OF il 53 053500

.C,...»\a.l._s..);&l-é J)MJ};BJ

Porosity(%o)

d d
i i b
i c
Aaluly) 25 50 75 100

Replacement of oil by Barhang gum (%)

Fig 3The effect of different levels of replacement of
oil by Barhang gum on porosity of cake
Different letters show the statistically significant
differences (P<0.05)
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differences (P<0.05)
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Fig 5 The effect of different levels of replacement of
oil by Barhang gum on firmness of cake after 1 week
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Different letters show the statistically significant
differences (P<0.05)
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Fig 6 The effect of different levels of replacement of
oil by Barhang gum on micro structure of cake
Blank: control sample, A, B, C and D: Reduction of
25,50, 75 and 100 % of oil respectively



..» (Plantago major L.) ,.8 Ka b s foo e o

O 5 oy e

S S Aot

—pdS T Al ox oS KIS W sk 4 tasy ol
Sy ol el Gy il elaly A plnil TS
23 35mae ey dos 00 Gl Gl (2 S et Ol
ybgn 351 O3 bl B o3 VA oS S 0 Y e 3
Slol ol asys 10 5 08 Kaasl oo o3 T 5l eslinad L
Lo ool oy 68 oS 5 ey dsee & A5 S
e 4 52503 B pean 5L ol 1) sz (pl 018 o0 Oliab]
S dgame cnl 05 3,5 o 13 0diS e Ll 540
Sl o Sl (S5 5 ol s Oliee 5 L
23 ol Sl sl oo 5 g 5 O Sl e
LU KS g g3 5l sy JelS Gl 1 8 ol Js
s o 5 Bl Slogpas oS L2kl 6 S5l
DEAS G e 5 ol Olgls a5l 53,80 513 3t o
AL S LG

cl.ue -0

[1] Inglett, G.E., Chen, D., and Liu, S.X. 2015.
Physical properties of gluten-free sugar cookies
made from amaranth-oat composites. LWT-
Food Science and Technology, 63(1): 214-220.

[2] Dini, I, Tenore, G.C., and Dini, A. 2010.
Antioxidant compound contents and antioxidant
activity before and after cooking in sweet and
bitter Chenopodium quinoa seeds. LWT - Food
Science and Technology, 43(3): 447-451.

[3] Brady, K., Ho, C.T., and Rosen, R.T. 2007.
Effects of processing on the nutritional profile of
quinoa of Chemistry, 100(3): 1209-1216.

[4] Manley, D. 2001. Biscuit, cracker and cookies
recipes for food industry. In: CRC., p. 151-159,
178-182.

[S]Zoulias, E.I., Oreopoulou, V. and Kounalaki, E.
2002. Effect of fat and sugar replacement on
cookie properties. Science and food agriculture,
82(14): 1637-1644.

[6]Dilek, K., Zeynep, H., Alev., B. and Sinan, K.
2007. Bubble and pore formation of the high-
ratio cake formulation with polydextrose as a
sugar and fat replacement. Journal of Food
Engineering, 78(3): 953-964.

[7]Sudha, M.L., Srivastava, A.K., Vetrimani, R.,
and Leelavathi, k. 2007. Fat replacement in soft

L3 (YeNy) Q\)K‘uﬁ E] L}SU\) .b)\b S99 (o Ql:..oj..p
23 i el Olge (S n (oS5 by U5
0335 s ey 3l A3 YO ol L oS il Oledl S
oy 5 3l wpe (K L 5L KIS e 05V
(Y1) O 5 14 [A] il Ssg S M5 sladisel IS
2o ol Olse a sl Lo fags Sosda
A3 S oy SN OV 3 Shdan S wl
V0 sl g oS s S asiie Oliie nl s bl
JJGCA.;MM\)J OﬂYyJé)>>ﬁ}»&))j\M)>
S b 5 S Ol s o551 4 (1TAY) 0 Kes
e SRl Olie 4 Sop Plhuss sl S WS
‘;.j Ao yd VI/OY (gol> dig 4 gad (oo (,r-l\ 3 .J.::;'-\;J.;
Sl bs il sy oo dous VOFA 5 Dluge doys Ve
Sheslasl b as s J..al:- aoe (;-1\ Colg s ol gols
33 dumee g e \avix O‘j—k;‘ 5)}3 j)/\.:my
Shael e mio bl wges 5 3l J2alS 1) KS OV g b
A5 Ol ) 4 (VTAY) OLESLL 50l 5 IS 20
)\jf.co-&‘obnl) <l g ) a.)u.:.w\l.g\_.}ﬂrsdl.ﬁj) LS
sy olis adlas (J'i\ @L’b .J;:;'-\:J,.; Llj.n.ﬂ 45‘5]'.1\ Q—::jjj-; 3
M).)leij.m Q,:ﬁ:j);-\..o):\' 6)l> 44')—«." d._{l...l:: O\)}‘J
VO 5 L g Ao NVt (Gl ged 5 Ol Ll o
Sladl i b S sladise Olge 4 L IS Rew

A gad Fre S pds 5 e Dl g

VY

Overall
acceptability
5

Shape
—— aluls)

25

Chewiness Upper surface  =#=50
a—m 75
=100

Texture Lower surface

Porosity

Fig 7 The effect of different levels of replacement of
oil by Barhang gum on sensory properties of cake



\VQ/\ J‘JJ}'- AR 692 LAAO)LQ-\:!

u—iu‘-&’ GL«ﬁjr}-l}

[17] Rahimi, Sh. 2018. Evaluation of common
plantain (commen plantain Plantago major L.)
gum as fat replacer on physicochemical, texture
and micro-structural of (Wheat-Quinoa) cup
cake. master thesis of food science and
technology, Islamic Azad University of Science
& Research Branch [in persian].

[18] Ashwini, A., Jyotsna, R. and Indrani, D.
2009. Effect of hydrocolloids and emulsifiers on
the rheological charactristicts and quality of flat
bread. Lebensm. Wiss.u. Technology, 36: 18-
193.

[19] Naji-Tabasi, S. & Mohebbi, M. 2015.
Evaluation of cress seed gum and xanthan gum
effect on macrostructure properties of gluten-
free bread by image processing. Journal of Food
Measurement and characterization, 9: 110-119.

[20] Ronda, F., Oliete, B., Gomez, M., Caballero,
P., and Pando, V. 2011. Rheological study of
layer cake batters made with soybean protein
isolate and different starch sources. Journal of
Food Engineering, 112:272-277.

[21] Ahlborn, G. J., Pike, O. A., Hendrix, S. B.,
Hess, W. M. & Huber, C. S. 2005. Sensory,
mechanical and microscopic evaluation of
staling in low protein and gluten-free bread.
Cereal Chemistry, 82: 328-335.

[22] Gacula, J.R., and Singh. 1984. Statistical
methods in food and consumer research.
Academic press Inc. U.S.A. 360-366.

[23] Arunepanlop, B., Morr, C. V., Karleskind,
D., and Laye, 1. 1996. Patial replacement of egg
with proteins with whey in angel food cake.
Food Science, 61(5): 1085-1093.

[24] Sahi, S. S. and Avala, J. M. 2003.
Functionality of emulsifiers in spong cake
production. Journal of the Science of Food and
Agriculture, 83(11): 1419-1429.

[25] Nikzae, V., Mazaheri Tehrani, M. and
Saadatmand, M. 2012. Optimization of low
cholesterol- low fat mayonnaise formulation.
Food Hydrocolloids, 28: 344-352.

[26] Ozkoc Ozge, S., Summe, G. and Sahin, S.
2009. The effect of gums on macro and micro-
structure of breads baked in different ovens.
Food hydrocolloids, 23:2182-2189.

[27] Del Vecchio, A. J. 1975. Emulsifiers and
their use in soft wheat products. Bakers Digest,
49(4): 28-36.

\YY

dough biscuits: It’s implications on dough
rheology and biscuits quality. Journal of Food
Engineering, 80: 922-930.

[8] Rafael, B., Alicia, A., and Alberto, E. 2010.
Chia (Salvia hispansia L) Gel Can Be Used as
Egg or oil Replacer in cake formulations.
Journal of the Americans Dietetic Association,
110(6): 946-949.

[9] Wafaa, M.M., Abozeid, M., Manal, F.,
Salama. And Moawad, R.K. 2011. Utilization of
fat replacer in production of reduced cakes and
cookies. Australian Journal of Basic and Applied
Science, 5(12):2833-2840.

[10] Julia, R., Sarabjit, S., Sahi. And Isabel, H.
2014. Functionality of lipase and emulsifiers in
low-fat cakes with inulin. LWT-Food Sience and
Technology, 58(1): 173-182.

[11] Laura, L., Cristina, P., Paula, V., Ana, S. and
Teresa, S. 2014. HPMC and inulin as fat
replacers in biscuits: Sensory and instrumental
evaluation. LWT- Food science and technology,
56(2): 494-501.

[12] Elke, K.A., and Dal Bello, F. 2008. The
gluten free cereal products and beverages,
Elsevier Inc, pp:1-394.

[13 Bitaghsirn M. 2014.Production and evaluation
of physicochemical properties of low-calorie
containing bazrak mucilage as fat replacement,
master thesis of food science and technology,
Isfahan University of Technology [in persian].

[14] Bazrafshan, M. 2015. Production of low-fat
cup-cake by using Ocimum basilicum powder,
guar gum and soy protein isolate. Ph.D. thesis
of food science and technology,Islamic Azad
University-Sabzevar [in persian].

[15] Alizadeh Behbahani, B.A., Yazdi, F.T.,
Shahidi, F., Hesarinejad, M.A., Mortazavi, S.A.,
Mohebbi, M. 2017. Plantago major seed
mucilage: Optimization of extraction and some
physicochemical and rheological aspects.
Carbohydrate Polymers, 155: 68-77.

[16] Sola, R., Bruckert, E., Valls, R.M., Narejos,
S., Luque, X., Castro-Cabezas, M., Domenech,
G., Torres, F., Heras, M., Farres, X., Vaquer,
J.V., Martinez, J.M., Almaraz, M.C. and
Anguera, A. 2010. Soluble fiber (Platago ovate)
reduces plasma low-density lipoprotein (LDL)
cholesterol, triglycerides, insulin, oxidized LDL
and systolic blood pressure in
hypercholesterolemia patient: A randomized
trial. Atherosclerosis. 211(2): 630-637.



JFST No. 88, Vol. 16, June 2019 ABSTRACT

The effect of Barhang (Plantago major L.) gum quality and sensory
characteristics of composite low-fat cup cake (wheat-Quinoa)

Rahimi, Sh. !, Sheikholeslami, Z. **, Seyedain Ardebili, S. M.’

1. Master of Agricultural Science and Food Technology, College of Agriculture, Islamic Azad University, Science
and Research Branch, Tehran, Iran.
2. Agricultural Engineering Research Department, Khorasan Razavi Agricultural and Natural Resources Research
and Education Center, AREEO, Mashhad, Iran.
3. Associate professor of Agricultural Science and Food Technology, Islamic Azad University, Science and
Research Branch, Tehran, Iran.

(Received: 2019/01/14 Accepted:2019/04/20)

The food researchers look to offer products with low- fat because of increasing awareness about health. In
this project, low-fat composite (wheat-quinoa) cup cake was produced. Plantago major L. gum and water
(1.5-7.5, 3-15, 4.5-22.5 and 6 -30%) was used as a fat replacer in levels of 0, 25, 50, 75 and 100 % in
wheat-quinoa cake by completely randomized design. The samples containing 1.5 and 3 % gum had the
lowest specific gravity and the highest porosity. Also, the highest consistency was indicated in the
sample containing 3 % gum. On the other hand, the sample containing 3 % gum had the lowest firmness
in 2 hours and 1 week after baking. This sample had the coherent micro structure. Finally, the samples
containing 1.5 and 3 % gum had the best overall acceptability. Therefore, it can be said that the removal
of 50% of oil in cake formulation was performed successfully.

Key words: Local gum, Cake, Electronic microscopy, Porosity, overall acceptability.
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