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1. Soybean soluble polysaccharide
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Fig 1.(a) Processes of bread crust image processing: (A) the initial image; (B) the image represents the index L
*; (C) the image represents the index a *; (D) the image represents the index b *

A)

Figl. (b) Processes of bread crumb Image processing: (A) the initial image; (B) the image represents the index L
*; (C) the image represents the index a *; (D) the image represents the index b *
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Fig 2 Image processing steps of bread: (A) initial image, (b) gray scale image, (c) contrast image, (d) threshold
image, (b) binary image
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Table 1 The order of experimental randomized treatments in the design of the central composite
breads enriched with sesame meal and soluble soybean polysaccharide

13 12 11 10 9 8 7 6 5 4 3 2 1 Treatment
0.00 6.25 v/ 6.25 6.25 6.25 1.83 1.81 10.66  10.66  6.25 6.25 6.25 X
1.00 1.00 1.00 1.00 1.00 1.00 1.70 0.29 1.70 0.29  2.00 1.00 1.00 X,

X: sesame meal, X,: soluble soybean polysaccharide
5 Ose3l 50 sl sl @ bgse (bl LT Jsas N P cw _y

sl 0 05l QLI.» Y JJJ}

Table 2 Regression coefficients of quadratic equations for the response to the image processing

technique
Porosity b crumb a’crumb L crumb b"crust a’crust L crust Source
20.79 26.55 -5.02 74.21 13.36 10.89 60.49 Bo
0.0001™" 03117 0.71" -1.23™ 6.50" 1.06™ -1.493"" B,
11.200™" 1.781™ -1.41™ 1.446™ 17.52" 7.44"™ -2.451™ B
-0.04" -0.093" -1.01™ -0.0246™ -0.33" -0.01™ 0.082" BB
3,74 0.555"™ 1.35" 2.681" -4.46"™ -1.95™ 1.11m BB
-0.07™ -0.042™ -0.22" 0.324" -0.95" -0.378" 0.064™ BiB
0.00 0.001 0.012 0.01 0.011 0.014 0.00 Model(p-value)
0.840™ 0.536™ 0.271™ 0.749"™ 0.178™  0.987™ 0.374™ Lack of fit (p-value)
94.97 91.67 83.19 98.76 83.95 86.62 94.23 R’
91.38 85.72 71.19 97.88 72.49 70.21 90.10 Adj-R?
13.23 15.09 -51.76 7.25 17.78 26.13 6.59 CV (%)
16.32 50.85 16.72 9.59 511.07 22.874 35.46 PRESS

ns: meaningless in > 0.05, *: p<0.05, **: p<0.01, ***:p<0.001, ****: p<0.0001, cv: coefficient Changes, p;: sesame meal,
B,: soluble soybean polysaccharide
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Fig 3 Response surface plot for colorimetric analysis of the bread crust: (a): L, (b): a, (c): b using the image
processing technique
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Fig 4 Response surface plot for colorimetric analysis of the bread crumb: (a): L, (b): a, (¢): b using the image
processing technique
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Fig 5 Response surface plotof index porosity of
bread
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Table 3 Comparison between estimated and experimental estimates of responses to optimum
conditions for bread containing sesame meal

Experimental value obtained Estimated amount Adjective
42.04 42.50 Moisture
18.75 18.81 Protein

1.44 1.36 Ash
3.00 3.11 Hardness
0.78 0.79 Cohesiveness
2.40 2.68 Special volume
24.60 24.51 Porosity
7.01 6.93 Entropy
64.06 62.92 L"Crumb
50.90 52.02 L Crust
-0.15 -0.20 a'Crumb
15.28 16.58 a'Crust
6.24 6.46 Fiber
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Table 4 Total phenol contents (TPC) of bread samples (mg of gallic acid equivalent / g sample) and
radical inhibitory strength (DPPH)

DPPH (%) TPC Concentration (ppm) Treatment
5.466+0.201° 0.19656£0.00015 * 1000 Control crust
1.144+0.041 € 0.19471+0.00009 * 1000 Control crumb

15.199+0.119 # 0.19739+0.0002 * 1000 Optimal crust
4.103+0.134 ® 0.19608+0.0002 * 1000 Optimal crumb

Similar capital letter at eachcolumn show no significant difference in 95% of confidence level
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Table 5 Mineral amounts of sesame meal, optimal and control bread (mg / 1)

Optimal bread Control bread Sesamemael Mineral
3.730+0.510* 0.612+0.002% 3.95+0.130" Fe
0.097 +0.002° 0.023+0.001¢ 0.62+0.0234 Cu
0.480 + 0.030® 0.161 £0.011°¢ 0.93+0.056* Zn

Similar capital letter at eachrow show no significant difference in 95% of confidence level



0L 5 Olg 1,5

O ol A ond WO a5 035 lio 3 S
LY 5 dmS WbeS Aoy VAT 1 eslial &S sl
A o b AL e pte L s sloe 5L L
Sl el O e Sl e S s cuiS
b s ot plowil Glalpo3T Sils (stmlie (e
Ll e oS AlwS 035380 45 3ls 0L aals 0L 5 ang
5o ol s IS e el 5 S, s ol
ol 3 b e sl L Ol W e (50501 S
5 SIS Do sast g s s b Ges S S
o353 sl sl by olg Jpame Glagdis 2500 ¢

R e DT NTSTTI

~

6)‘}&»\.3“—0
t}.Lff el_<..i_'|‘.> LQ)JL'J) B L;.:«.h}}:l‘ CA.'»jl:u: )\ QKM‘};
ol o Solem g Ot b mle 5 5,5l

Aol o Slayd8 Gud

el

[1] El-Adawy, T. A. 1997. Effect of sesame
seed protein supplementation on the
nutritional, physical, chemical and sensory
properties of wheat flour bread. Food
Chemistry, 59 (1): 7-14.

[2] Salunkhe, D.K. 1992.World oilseeds,
chemistry, technology and utilization,Van
Nostrand Reinhold. New York. P. 555

[3] Nzikou, J.M., Matos, L., Bouanga-Kalou,
G., Ndangui, C.B., Pambou-Tobi, N.P.G.,
Kimbonguila, A., Silou, T., Linder, M., and
Desobry, S. 2009. Chemical composition on
the seeds and oil of  sesame
(Sesamumindicum L.) grown in Congo-
Brazzaville. Advance Journal of Food
Science and Technology, 1(1): 6-11.

[4] Onsaard, E. 2012.
proteins. International ~ Food
Journal, 19(4): 1287-1295.

[5] Moazzami, A., Andersson, R.E. and
Kamal-Eldin, A. 2006. HPLC Analysis of
sesaminol glucosides in sesame seeds.
Journal of Agricultural and Food Chemistry,
54: 633-638.

[6] Ahmad, S., Yousuf, S., Ishrat, T., Khan, M.
B., Bhatia, K., Fazli, I.S., and Islam, F. 2006.
Effect of dietary sesame oil as antioxidant on

Sesame
Research

Y4,

i 55 3 ol Dl s b e jolis (585100
O 5 dowS WS 3,1 Jdes ol 45 55 asie gladad
B R Aald & ged & S g

5> Ol pslie (gl w5 s glaml B 5l el 5 s, 5
alie b Ol Cler  Sad el oIl 5 ol
2 "Wsene Qe 055 s Al 2508 G5 h e s
bazm 3 Gou Ao 25 il Bl 55 guu HE s
boben glol @ Ml s (L1515 A, GAS oo s
el T T Vens e el slie o5
¢S s fort e sl Sl 3 Hromes AL
w03 Al el Bl s ol B 5 el S
TE6] 55 5 4m s ol

SFo 3 S db pled SLS S OLes 5 S5
e Al e S Wl o il Gl s S ) 1 dS
S A Lasie iash ol > Al Sdee slge 5l il
Conl Vb iS55 ks 5 ooedS o e hd el Ol
M

Sl S pon 4 3 0L 5 oSl Jisilesl rames
dnS 5 eS8 3T oS5l edd g b SIS s
5 e dlge Dlpe 6 sl 0L 35 T s sl
Sl S T Sl mae B L bl

feo]at -

S 4wt
PRGN PV S PRCS )g‘\sm;tw\jj-gu@u
O s glome 8L L 5 oS S s 36 oS das
Nsgme Jlss 5 06 he 5 Sy (SO) S5 2 Lo
3 4SS oS slie 3 o sy QL S pen LS
cL* Ol malS el L Of s Jolee Sl L
ol i S OB s RS 5 at Ol (5
GE i e 2S4S 5 S (6,8 amd Olp
o O e SO bl s e s elecle S
(e Sty 5o 0L A5 D b A a5 Ll
Sy S bl s s Oaemle gl O g, cpl 3008
s 4 pramen 35l e el online &40 4 15 OU
S eslial 5 ek 5T L dS dlnS oK s

s 5wl VU s Ly Ol 3 Jabse LSl L



VAV 3TN0 655 AV lad

[17] Rooney, L.W., Gustafson, C.B., Clark,
S.P.,and Cater, C.M. 1972. Comparison of
the baking properties of several oilseed
flours. Journal of Food Science, 37: 14-18.

[18] Ali, M.A., and Halim, M.A. 2013. Bread
made from wheat flour and white sesame
flour in presences of natural improver.
Pakistan Journal of Nutrition, 12 (4): 353-
355.

[19] Tavan, Z., Hojjati, M., Nasehi, B., and
Jooyandeh, H. 2017. Effect of sesame meal
and soluble soybean polysaccharide on
properties of Barbary bread. lranian Journal
of Biosystems Engineering, 48: 333-342.

[20] Isiri. (1999). Institute of Standards and
Industrial Research of Iran, Karaj. (In Farsi).

[21] Afshari — Jouybari, H., and Farahnaky, A.
2009. Evaluation of photoshop software
potential for food colorimetry: color changes
of Mazafati dates during accelerated
ripening.  [ranian Food Science and
Technology Research Journal, 5: 37-46.

[22] Naji-Tabasi, S., and 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(1): 110-119.

[23] Gonzales-Barron, U., and Butler, F. 2006.
A comparison of seven thresholding
techniques with the k-means clustering
algorithm for measurement of bread-crumb
features by digital image analysis. Journal of
Food Engineering, 74(2): 268-278.

[24] Shahidi, F., Mohebbi, M., and Ehtiai, A.
2011. Image analysis of crumb digital
images in Barbary bread enriched with soy
flour. Iranian Food Science and Technology
Research Journal, 6(4): 247-253.

[25] EsmaecilzadehKenari, R., Mohsenzadeh,
F. and Amiri, Z.R. 2014. Antioxidant activity
and total phenolic compounds of Dezful
sesame cake extracts obtained by classical
and ultrasound-assisted extraction
methods. Food Science and Nutrition, 2(4):
426-435.

[26] Aytyl, K.K. (2010). Antimicrobial and
antioxidant activities of olive leaf extract and
its food applications. A thesis submitted to
the Gradute School of Engineering and
Sciences of Izmir Institute of Technology in
Partial Fulfillment of the Requirements for
the Degree of Master of Science in
Biotechnology.

AR

brain hippocampus of rat in focal cerebral
ischemia. Life Sciences. 79(20), 1921-1928.

[7] Arts, I.C., and Hollman, P.C. 2005.
Polyphenols and  disease risk in
epidemiologic studies. The  American

Journal of Clinical Nutrition, 81(1): 317S-
325S

[8] Shahidi, F., Liyana-Pathirana, C.M., and
Wall, D.S. 2006. Antioxidant activity of
white and black sesame seeds and their hull
fractions. Food Chemistry, 99(3): 478-483.

[9] Asghar, A., Nauman, M.M., and Akhtar,
M.N. 2014. A review on the utilization of
sesame as functional food. American Journal
of Food and Nutrition, 4(1): 21-34.

[10] Ahmadi, F., Kadivar, M., and Shahedi, M.
2007. Antioxidant activity of
KelussiaodoratissimaMozaff. in model and
food systems. Food chemistry, 105(1). 57-
64.

[11] Niki, E. 2010. Assessment of antioxidant
capacity in vitro and in vivo. Free Radical
Biology and Medicine, 49(4): .503-515.

[12] Pohjanheimo, T.A., Hakala, M.A.,
Tahvonen, R.L., Salminen, S.J., and Kallio,
H.P. 2006. Flaxseed in bread making: effects
on sensory quality, aging, and composition
of bakery products. Journal of Food
Science, 71(4): 343-348.

[13] Peighambardoust, S. H., Azadmard-
Damirchi, S., FathnejhadKazemi, R.,
Nemati, M., and Rafat, S. A. 2013.
Application of flaxseed in bread making:
effect on chemical characteristics, fat
composition of flour and bread, and sensory
quality of enriched semi-flat bread. Journal
of Food Research, 23:281-292.

[14] Hojjati, M., Razavi, S. H., Rezaei, K., and
Gilani, K. (2011). Spray drying
microencapsulation of natural canthaxantin
using soluble soybean polysaccharide as a
carrier. Food Science and Biotechnology,
20(1), 63-69.

[15] Tajik, S., Maghsoudlou, Y., Khodaiyan,
F., Jafari, S.M., Ghasemlou, M.,andAalami,
M. 2013. Soluble soybean polysaccharide: a
new carbohydrate to make a biodegradable
film for sustainable green packaging.
Carbohydrate Polymers, 97: 817-824.

[16] Baiano, A., Viggiani, 1., Terracone, T.,
Romaniello, R., and Dell Nobile, M. A.
2015. Physical and sensory properties of
bread enriched with phenolic aqueous
extracts from vegetable wastes. Czech
Journal of Food Sciences, 33 (3): 247-253.



0L 5 Olg 1,5

[37] Jahanian, L., Hamidi-Esfahani, Z., and
Mortazavi, A. 2004. A study on the effect of
xanthan and carrageenan on the foaming
properties of soy protein isolate. [ranian
Journal of Food Science and Technology, 1:
39-48.

[38] Sheikholeslami, Z., Hejrani, T., Karimi,
M., GhiafehDavoodi, M., and Fatemian, H.
2016. Effect of L. Sativum seed gum,
Tragacanth and concentrations on properties
of partly baked frozen Barbari bread. Journal
of Research and Innovation in Food Science
and Technology, 5: 395-405.

[39] Hejrani, T., Sheikholeslami, Z.,
Mortazavi, A., and Ghiyafe-Davoodi, M.
2014. Evaluation of sensory characteristics,
rheological and color changes in the part
baked frozen Barbari bread containing guar
gum and Lipase. Journal of Food Science
and Technology, 45: 99-109.

[40] Hu, R. 1999. Food product design.
Lancaster, PA,Technomic Publishing
Company Inc. pp. 35-124.

[41] Chen, P.R., Chien, K.L., Su, T.C., Chang,
C.J., Liu, T.L., Cheng, H., and Tsai, C. 2005.
Dietary sesame reduces serum cholesterol
and enhances antioxidant capacity in
hypercholesterolemia. Nutrition
Research, 25(6): 559-567.

[42] Mohdaly, A.A., Smetanska, 1., Ramadan,
M.F., Sarhan, M.A., and Mahmoud, A. 2011.

Antioxidant potential of sesame
(Sesamumindicum)  cake  extract in
stabilization of sunflower and soybean

oils. Industrial Crops and Products, 34(1):
952-959.

[43] Suja, K.P., Jayalekshmy, A., and
Arumughan, C. 2005. Antioxidant activity of
sesame cake extract. Food Chemistry, 91(2):
213-219.

[44] Berenji-Ardestani, S., Azizi, M.H., and
Sahari M. A. 2008. The effect of fortification
with Iron, Folic acid, Zinc and Calcium on
rheology and chemical properties of Setareh
wheat flour. Journal of Food Science and
Technology, 4: 33-43.

[45] Emmanuel-Ikpeme, C., Eneji, C., and
Igile, G. 2012. Nutritional and organoleptic
properties of wheat (Triticumaestivum) and
beniseed(Sesame indicum) composite flour
baked foods. Journal of Food Research,
1(3): 84-91.

yay

[27] Shen, S., Chen, D., Li, X., Li, T., Yuan,
M., Zhou, Y., and Ding, C. (2014).
Optimization of extraction process and
antioxidant activity of polysaccharides from
of Paris polyphylla. Carbohydrate Polymers,
104: 80-86.

[28] AOAC, Official methods of analysis.
(2012). 19th ed. Arlington, Virginia, USA.

[29] Homayoonfal, M., Khodaiyan, F., and
Mousavi, M. (2015). Modelling and
optimising of physicochemical features of
walnut-0oil  beverage emulsions by
implementation of  response  surface
methodology:  effect of  preparation
conditions on emulsion stability. Food
chemistry, 174, 649-659.

[30] Gomez, M., Moraleja, A., Olicte, B.,
Ruiz, E., and Caballero, P.A. 2010. Effect of
fibre size on the quality of fibre-enriched
layer  cakes. LWT-Food  Science  and
Technology, 43(1): 33-38.

[31] Zhang, Yu., and Zhang, Y. 2008. Effect
of natural antioxidants on kinetic behavior of
acrylamide formation and elimination in
low-moisture  asparagine-glucose = model
system. Food Engineering, 85: 105-115.

[32] Fatemi H. (1999). Food Chemistry.
Tehran. Enteshar Corporation Eds. p. 480

[33] Naghipour F., Karimi, M., HabibiNajafi,
M.B,, HadadKhodaparast, M.H.,
Sheikholeslami, Z., GhiafehDavoodi, M.
andSahraiyan, B. 2013. Investigation on
production of gluten free cake utilizing
sorghum flour, guar and xanthan gums.
Journal of Food Science and Technology,
41:127-139.

[34] Lazaridou, A., Duta, D., Papageorgiou,
M., Belc, N., and Biliaderis, C. G. 2007.
Effects of hydrocolloids on dough rheology
and bread quality parameters in gluten-free
formulations. Journal of Food Engineering,
79(3): 1033-1047.

[35] Purlis, E., and Salvadori, V. 2009.
Modeling the browning of bread during
baking. Food Research International, 42:
865-870.

[36] Feili, R., Abdullah, W.N.W., and Yang,
T.A. 2013. Physical and sensory analysis of
high fiber bread incorporated with jackfruit
rind flour. Food Science and
Technology, 1(2): 30-36.



JEST No. 82, Vol. 15, Dec 2018 ABSTRACT

Investigation of color properties and antioxidant activity of
Barbary bread affected by adding the sesame meal and soluble
soybean polysaccharide

Tavan, Z.l, Hojjati, M. 2*, Nasehi, B. 2’3, Jooyandeh, H. 2

1. M.Sc. Graduated, Department of Food Science and Technology, Agricultural Sciences and Natural
Resources University of Khuzestan, Iran
2. Associate Professor, Department of Food Science and Technology, Agricultural Sciences and Natural
Resources University of Khuzestan, Iran
3. Associate Professor, Department of Agricultural Engineering and Technology, Payame Noor University
(PNU), Iran

(Received: 2017/11/24 Accepted:2018/02/13)

Barbary bread is one of the most popular types of flat breads in Iran. In this study, the effect of adding
sesame meal and soluble soybean polysaccharide in bread formulations using response surface
method and central composite rotatable design was investigated. The independent variables were
included sesame meal (0-12.5%) and soluble soybean polysaccharide (0-2%). The colorimetric
properties, antioxidant activity and mineral contents of bread were considered as the dependent
variables. The image processing method using image J software and transformation of color space
RGB to L*a*b* were done to study the color characteristics of the bread.The antiradical capacity of
optimized sample was assessed by measuring total phenolic content and DPPH radical-scavenging
activity. In addition, its mineral amounts were measured by atomic absorption. The results showed
that increasing the amount of sesame meal and soluble soybean polysaccharide in bread formulations
had a significant effect on colorometric factors, and increased the porosity, antioxidant activity and
mineral contents of Barbary. Based on the findings of this research, colorimetry with image
processing method is proposed as a simple and non-destructive method to assess the properties of
bread surface color.

According to the optimized results and obtained model, the use of 6.43% of sesame meal and 0.62%
of the soluble soybean polysaccharide had the most effect on the color properties, antioxidantactivity,
and mineral content of bread.

Keywords: Flat bread,Image processing, Sesame meal, Antioxidant activity
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