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Table 1 Introducing the Treatments in the Research

lads 051 —4-2

Treatments Description

Z1 Control (Without Zedo gum)

Z2 Toast containing 0.25% (weight of flour) Zedo gum

Z3 Toast containing 0. 50% (weight of flour)Zedo gum

Z4 Toast containing 0.75% (weight of flour)Zedo gum

Z5 Toast containing 1.0% (weight of flour)Zedo gum
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Table 2 Results of dough farinography containing different amounts of zedo gum

Water Dough Doqg_h Degre_e of dough Degre_e of dough Quality
Treatments Absorbtion Development Stability softening after 12 softening after 20 Number
time (min) time (min) minutes (HB) minutes (HB)
Z 56.90 ¢ 1.70° 3.10° 1762 1832 33°
Z, 57.70 ¢ 1.70° 2.80° 1972 197° 36 ¢
Zs 59.90 ° 3.70° 3.40° 190° 191° 42°
Z 58.70 3.20° 7.90 2 84> 96" 81"
Zs 59.60 ° 4.002 7.70 2 89" 94 b 822

Different letters indicate a significant difference (p<0.05).
Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 3 Resistance to extension of dough at 45, 90 and 135 min intervals

Time
Treatments 45 min 90 min 135 min
Z 198°% 295°¢ 26694
Z 1968 2624 284 ¢
Zs 151 2689 255°F
Z 188 307 314°%®
Zs 1834 291°® 3124
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 4 Extensability of dough at 45, 90 and 135 min intervals

Time
Treatments 45 min 90 min 135 min
Z 140 128°% 122°%
Z 135% 1128 102
Zs 145 109 1158
Zs 135 % 1178 106 ®
Zs 142 ™A 1048 123%
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 5 Ratio number of dough at 45, 90 and 135 min intervals

Time
Treatments 45 min 90 min 135 min
Z 1.40+0.11 % 2.30++ °80.15 2.20+0.05 %A
Z 1.40+0.07 * 2.30+0.69 °® 2.80+0.00 °A
Zs 1.00++0.08 °¢ 2.50+ 0.15 *A 2.20+0.00
Zs 1.40+0.06 *° 2.60+0.10 *® 3.00+£:0.25*
Zs 1.30++0.09 *® 2.80+0.20* 2.50+2.50 A
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 6 Energy of dough at 45, 90 and 135 min intervals
Time
Treatments 45 min 90 min 135 min

Z 49 ® 61 48 "B

Z, 44 48 45 418

Z3 39 eB 45 cA 45 cA

Z 43 % 52 A 45 8

Zs 458 44 %® 53
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column

(p<0.05).

Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 7 Moisture content of breads containing zedo gum (%)

Time
Treatments 24 h 48 h 72 h
Z 9A30.52 9826.33 924,33
Z, A31.71 ©828.69 27.55
Zs ¢A31.80 ©829.62 bC>7.56
Z bA32.53 bA30.69 bB28.58
Zs 33.42 #31.59 %830.85

Small letters indicate significant differences in rows and capital letters indicate significant differences in the column

(p<0.05).

Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 8 Physicochemical tests of breads containing different amounts of gum

Treatments Ash (%) Protein (%) pH Fat (%)

Z; 1.37¢ 8.57°¢ 4.72° 1.94°

Z, 1.53° 9.45° 5.08° 1.60°

Z, 1.57"% 9.62° 5.16° 1.49°

Z 1.70° 10.15° 5.20° 1.50°

Zs 1.98°% 10.85°% 5.21% 1.06°
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column

(p<0.05).
Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 9 Staling of breads dough at 24, 48 and 72 min intervals

Time
Treatments 24 h 48 h 72h
Z 2.39% 4.10% 8.10%
Z, 2.00¢ 4.70% 7.60%
Z, 2.00¢ 3.00“® 7.40%
Z 2.00¢ 4.00"8 7.30%
Zs 2.00%¢ 4.00"8 7.00%
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum
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Table 10 Results of sensory evaluation of samples

Treatments  texture Taste Volum Odour chewability Fracture Fitthe Shell
and tear shape color

Z 4.00° 5.00 4.00° 5.00 3.00° 5.00 4.00° 4.00°

Z, 4.00° 4.00° 4.00° 4.00° 3.00° 4.00° 4.00° 4.00°

Zs 4.00° 4.00° 4.00° 4.00° 4.00° 3.00¢ 4.00° 4.00°

Z 4.00° 4.00° 4.00° 4.00° 4.00° 4.00° 4.00° 4.00°

Zs 5.00° 4.00° 5.00° 4.00° 5.00° 4.00° 5.00° 5.00°

Different letters indicate a significant difference (p<0.05).
Z1: Control (Without Zedo gum), Z2: Toast containing 0.25% (weight of flour) Zedo gum, Z3: Toast containing
0.5% (weight of flour) Zedo gum, Z4: Toast containing 0.75% (weight of flour) Zedo gum, Z5: Toast containing 1%
(weight of flour) Zedo gum

ple =5

[1] Sikora, M., Borczak, B., Sikora, E., Rosell,
M.&Collar, C. 2012.Glycaemic response to
frozen stored wheat rolls enriched with inulin
and oat fibre. Journal of Cereal Science, 56(1),
576-580.

[2] Rajabzadeh N. (2008). Bread technology.
Tehran University Press, Pages, 70-1.

[3] Khosravi M. Vakerimi, M. 1390. The Effect of
Sour Dough Quality on Rigidity and
Organoleptic Characteristics of Burberry Bread.
Processing and Production Magazine, First Year,
No. 2, pp. 42-35.

[4] Movahed, S. 1390. Bread Science. Publishing
Border of Knowledge, Pages, 198-188.

[5] Majzoobi, M., Mesbahi, Gh., Farahnaki A.,
Jamalian G. 1389. Effect of sugar beet pulp on
the quality of Burberry bread, Research in Food
Science and Technology of Iran, No. 6 (1), pp.
17-26.

[6] Qureshi Rad, S., Ganbarzadeh, B., Ghiasi
Tarzi, B, 1390. Effect of guar and hydrogloid
hydrocolloids on physical properties and Sensory
Breadberry Food Science and Nutrition, (2) 8,
38-24.

[7] Salehifar M., Sayed Ardabili, S.M. Azizi, MH
.1388. Investigating fluctuations in the presence
of Dbran in flour on tissue properties,
gelatinization and retrogradation of flat breads.
Food Science and Nutrition, Eighth, No. 2.
Pages, 5-1.

[8] Kahajdova Z., Karovicova J.
2007. Fermentation of cereals for specific
purpose. Journal of Food and Nutrition

Research, 46, 51-57.

[9] Khorrami, B. 1385. Zoodo - Persian Gum.
Animal Trap, Agronomy and Logistics Monthly,
Year 20, No. 214, pp. 70-80.

[10] Fudavi, Gh., Mohammadifar, M., Zargaran,
AS. And Azanna, A. 1391. Study of compounds,

176

S5 4o -4
335 famo 033380 S Sl Ol S35, gle Osesl @b
S e 5 Saslie Oy (B8 Ol ol ol Ol
SRIB s re sb 4 s 5 2 Gl e OIS 400l
s s sl > S i S1 0ns] sl (P<0.05) et
& Cwglis 935 ot ol b e als Olis aids 135 5,90 45
3L Sl ol g sk 4 b Wl e IS
524 55 w55 4 e RIS 4 Cwslie ol 5 (P<0.05)
o s sl pled o (P<0.05) .3 aba>du Z3
b @ gad Cod 3de 5l e 158l 4 e 935 &oe 03558
3o 433 90 545 by sle oL s (P<0.05)
S35V ol me sb a dals Wged et (G551 e
Ol L 06 s s o515 0 g031 s .(P<O.05) 55 Lasles
Goo Ol B s 2 2550 Glasss (pladns o8 5l 0L
Oloy Ci I8 L 5 il 2als (5 gls 06 e Oljae 535
WI3L RlE b s sl i
Sbaiss plains o ol Ol gl s gle O pland 555 50

sl 0pesl b

Oe 1> o sk 335 oo Ul RPN L s 2 2550
oS S sk

bl Ml iman (P<O.05) sl ials s 0L >

Oer 5 Sl s sla oL

(p>0.05) ass e b wges PH Ol o3 (ools me
Gl oS s Ol LI gl oS by S5 s
b &5 (b* 5 a*L¥) Sy e g3 gyl e bl
G5 b e Sl 5 (p>0.05) ol wsli s
el 5 e el YL ghls Z5 les oS sl OLES

A ol 5o e Olge w0 g 39 oy 2 2550 sla, SB



1398 L) c16 092 c953)l.a.::

DOI 10.29252/fsct.16.10.14

S o 5 ple

quality parameters in gluten-free formulations.
Journal of Food Engineering, 79,3, 1033-1047.

[23] Jamali Marbini, and., Long. Joker. | 1392. -
The effect of guar gum on rheological properties
of rice flour dough. Second National Conference
on Food Science and Technology, Quchan,
Islamic Azad University, Quchan Branch.23-28.

[24] Arab Ameri,., Azizi, .h. And Barzegar. 1383.
Investigating the effect of some hydrocolloids on
rheological properties of dough and quality of
Lavash bread. Alavi Magazine and Food
Industries of Iran, Volume 1, Number 0, 77-64.

[25] Holas, J., Tabolar, J., Hampl, J. 1987. The
effect of some high-molecular polysaccharides
on rheological properties of dough. Sci. Pap.
Inst. Chem. Technol. Prague 40:41.

[26] Lee, S.M., Joo.M. 2001, The optimization of
muffin with the addition dried sweet pumpkin
powder,Journal of Korean Diet
Associasion,13(4):368-378.

[27] Weipert, D., 1990: The benefi ts of basic
rheometry in studying dough rheology. Cereal
Chemistry, 67: 311-317.

[28] Gray, J., & Bemiller, J. 2003. Bread staling:
molecular basis and control. Comprehensive
Reviews in Food Science and Food Safety, 2: 1-
21.

[29] Ayoubi, A., HabibiNahafi, M. B., Karimi, M.
2011.Effect of different levels of whey protein
concentrate on the physicochemical and sensory
properties of muffin cake. JFST Vol. 8, No. 29
[in Persian].

[30] Anonymous, 1387, National Iranian Standard,
2338. Measurement of characteristics and
method of testing bulky and semi-bulk breads.

[31] Ghasempour, Z Rezad M, 1389. Tannicide
Yeasting Yogurt Probiotics Containing Gum.
Journal  of  Electronic  Processing and
Maintenance of Food, Vol. 2, No. 3, pp. 24-40

[32] Mandala, 1., Karabela, d., Kostaropoulos.A.
2007. Physical properties of breads containing
hydrocolloids stored at low temperature.l. Effect
of chilling.Food hydrocolloid.21.1397-1406.

[33] Gomez,M.,
Felicidad,R.,Carlos, A. B.,Pedro, A. C.,Arancha,
A..2003. Effect of dietary fibre on dough
rheology and bread quality.Journal of European
food research and technology,216(1):51-56.

[34] Sowmya, M., Jeyarani, T., Jyostna, R., &
Indrani, D. 2009. Effect of replacement of fat
with sesame oil and additives on rheological,
microstructural, quality characteristics and fatty
acid profile of cakes. Food Hydrocolloids, 23(7),
1827-1836.

177

molecular weight and rheological and thermal
properties of Amygdalus scoparia gum. Journal
of Nutrition Sciences and Food Technology of
Iran, Volume 7, Issue 5, Pages 69-79.

[11] Fadavi, G., Mohammadifar,M.A.,
Zargarran,A., Mortazavian,A.M. & Komeili, R.
2014.Composition and physicochemical
properties of Zedo gum exudates from
Amygdalus scoparia, Journal of Carbohydrate
Polymers, 101, 1074-1080.

[12] Sheikholeslami, Z. And Hafiz, M. 2009.
Comparison of the synergistic effect of
indigenous gum (Zedo) with Guar & Xanatan
gum in improving the quality of bulk bread.
Graduate Diploma of Islamic Azad University of
Sabzevar. Pages, 90-50.

[13] Smith, B.M., Bean, S.R, Herald, T.J,
Aramouni, F.M., 2012. Effect of HPMC on the
808 Quality of Wheat-Free Bread Made from
Carob Germ Flour-Starch Mixtures. Journal 809
of Food Science 77,6, 684—689.

[14] Anonymous, 1392, Method for measuring the
moisture content of cereals and its products by
conventional method - National Standard No.
2704, First edition, Institute of Standards and
Industrial Research of Iran.

[15] Anonymous, 1389, Biscuit Characteristics -
National Standard No. 37, Sixth Revision,
Institute of Standards and Industrial Research of
Iran

[16] Anonymous, 1374, Method for measuring the
crude protein content of cereals and its products -
National Standard No. 2863, Second Edition,
Revision 0, Institute of Standards and Industrial
Research of Iran.

[17] Anonymous. 1390. Wheat Flour-Features and
Test Method. National Standards and Industrial
Research Organization No 103, fifth revision.

[18] Anonymous, 1995, AACC, Approved
Methods of Analysis of American Association of
Cereal Chemist, American of Cereal Chemistry.

[19] Anonymous ,AACC .,2003,Approved Method
of Analysis of the American Association of
Cereal Chemist (10th ed).American Association
of Cereal Chemistry , Inc .,St Paul.

[20] Anonymous,2003, ICC. 114/1 Method for
using the Brabender Extensograph.

[21] Rosell, C.M., Rojas, J.A., Benedito de Barber,
C., 2001, Influence of hydrocolloids on dough
rheology and bread quality, Journal of Food
Hydrocolloids,15(1):75-81.

[22] Lazaridou, A., Duta, D., Papageorgiou, M.,
Belc, N., & Biliaderis, C. G. 2007. Effects of
hydrocolloids on dough rheology and bread



JEST No. 95, Vol. 16, January 2020 ABSTRACT

Effect of Zedo gum on physicochemical and rheological properties,
sensory evaluation and shelf life of toast bread

Asgari, M. !, Fadavi, Gh. %, Seyedein, S. M.

1. M. Sc. Student of Food Science & Technology, Science and Research Branch, Islamic Azad University,
Tehran, Iran (IAUPS)
2. Assisstant professor, Faculty of Food Science & Technology, Science and Research Branch,
Islamic Azad University, Tehran, Iran.
3. Assisstant professor, Faculty of Food Industry and Agriculture, Standard Research Institute, Karaj, Iran

(Received: 2019/02/24 Accepted:2020/01/11)

The purpose of this study was to investigate the effect of zedo gum addition on physicochemical,
rheological, and sensory and shelf life of toast dread. The gum was added to the flour (Z,: 0.25, Z5: 0.5,
Z4:0.75, and Zs% 1) and the bread samples were compared with the control one (Z;) .The rheological data
showed that the addition of zedo gum increased water absorption, dough development time, stability time
and farinograph quality number of samples Z, and Zs significantly (P <0.05). The results of
extensographic measurements at 45, 90 and 135 min showed that increasing gum percentage caused a
decrease in the resistance to extension of dough samples significantly (P<0.05). The lowest resistance to
extension was observed in samples Z, and Z3, respectively (P<0.05). In all studied areas, adding zedo gum
resulted a significant increase in the ratio number of samples (P<0.05). The bread compression assessment
showed that increasing the amount of gum, brought a decrease to the hardness of the breads, and during
the study time, the firmness of all samples increased as a result of staling. Physicochemical results of
bread samples showed that increasing gum content of samples increased moisture, ash and protein content
significantly while the amount of fat decreased (P<0.05). Sensory evaluation of breads revealed that the
sample Zs had the highest sensory scores, in all studied factors; so it was selected as superior treatment.

Key words: Toast, Zedo Gum, Staling, Farinograph, Extensograph

* Corresponding Author E-Mail Address: fadavi@standard.ac.ir

178



