[ Downloaded from fsct.modares.ac.ir on 2024-04-10 ]

[ DOI: 10.52547/fsct.18.113.351 ]

VEvr 5 OA ey Y ol (0 L mlo 5 ool ddoe

A
SN

ol S @leo g pols dloxo

www.fsct.modares.ac.ir :dl>w Colu

Grp O o 5 L pland 5050 b Sy » O JEL 5 Ay 55,0

A Z P . .
LS ol ol A el 7 o e B8

dlj.)‘ cA:.AJ)‘ ck:Aj‘)] eti.:.:b cé\)‘)jh;\s eJ.(.ij\; ‘LSJ‘J&’ (:)Laﬁ E) r‘}ip ej; )l:{}L:.wl—\

dlj.)‘ cA:.AJ)‘ c@j‘)l ¢L<~.;.J‘; ‘6JJJL.LS aM\}cle} cL«sﬁ E) (}lﬁ 6}5} 6‘5};.;.:‘}—“

o AS>

. %

dlae Sl

g 52) DS 8 b 5 (¥ gau 13) A 5 5,1 (3Rl I s oo ol 5 S
T 3 kil b5 06 e 5 (B plend s S Shs sy 2 ek 2T L (0N
S sl Ol Jols ml AsL e D-optimal gl » 5350 bW g5l b g5 Jo, S0
Solabline s gb 4 0L Gl goi S 5 Zush) (ol Sl Olge LS 53 cpl Rl Rl
Slsmes 5 SISt ST b b il S bl S 5 Slidan S (Ol s SRl
O J8 YU palie S 3 b L5l A 5 5,1 oKl 2l b 06 ladigel sy p
L 0L Gl goi b sl some et cys 5 ki sad ST (5T b B g g Ol e 208 4 e
2 5 0T ARl S il Sl 5 Sl s 6 OS5 da 5 Rl Sl
Dok sladged 5o AR5 Gl b aSoshk g cly OIS Ak 4 06 o gt e
O 8 (VU ghaw sol sl o Jy Bl alS (glslas sb o gats e O S
S andlas 5,90 ba,sSU L50 Cou LOL Aty o ke K, b ull (S Bl Lcal 5l
o) Sl Sl 06 ek ge 308 (550 5 e S5 05T iRl Sl L e i K
5 A5 o)l Rl Gl e 25 @B 4 g Loy ke bl Blad Il
@B a s b as S pp 00 gl S Bk s b s ke Sl RIGH csl 0 AL
5 B lend s s Siy 08 M TN 5 dKa 5 5, UL edd 28 06 bk g abol>

Bahen Sty Mg Cgr wo gladiged Olge 4 5 wdls glls o

UHYPINE e

8701/ V8 il s b

AL RV NP e

1SS wlls
«Srn ot

(SS! mT e b
5

10.52547/fsct.18.04.28

e J s

f.mohtarami@urmia.ac.ir

Yo\


http://dx.doi.org/10.52547/fsct.18.113.351
https://fsct.modares.ac.ir/article-7-41774-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-10 ]

[ DOI: 10.52547/fsct.18.113.351 ]

nsls Shs 088 5 IS 5 55T

E) ./.'—Y" C‘}Jﬂ.ﬂ DL A.SK::JJJ }‘)I L54J<‘L> j:l e
Pl pland S ol e m g 5 QS
Osne Yo p iy 25 5 (Gl 28 wimmer 5 (S22 OL e

b e Yo sl das 555l b Jsame A 5 g Al

\Auﬁo‘gj K .b‘y —Y

5l ga— V=Y

e (a8l n gbl oS 2) TAA Zlsaad e b a5
(gt Olos o wbo s CS0)4 55 5 e la gy SLe
O oSl CS 8 Gpp OU (osasin odas 5pg
Slidss S 0) Jx 5 s, (Lesen s 3) oS8k
5SS S (gpbs Ol t b le s g35slis
e ol plo fpizmen 3 S wg e UL S 8,
L3S el s (O S e oS 2 Kk,
NERRE

06 ang—)-Y-Y

Jador 53 p8 35T 0 S Ve (loe 2 (550 OU Lpew¥sn
PRARAK ija_w 5 I 5 3T el sl esls OLES O
Jsdr bl = b b llas Vo=V g 3 OIS 81 o
el Il L gy gl s 5 oS 31 Sl ¥
5 oS b e O gl g bl S LS 5
L st 5 Lol G5 3lse & 055 3l e L 3550 O
O bylsue aids VoSl ey U et s S b s oa
Csb ) ez BUI s Celn ) il 4 uSe Lo
G 1y ez ad= 0 (YAPC (slas 5 Ao Ar 5L
CTIC Lo 3 0,8 oy b s ol 53 5038
3o 3l e O slad 5al A S sy aids Ve Sde
Olas b 5 a3 515 sl L glaaeS 55 003 5w 5 3

[Y4] s 5, GBI gles 3 O 305

Tablel Formulation of control Barbaribread

Ingredients %
Wheat bread 100
Sugar 2.5
Salt 1.5
Yeast 1.25
Improvement 0.5
Margarine 3.75
Water 50
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Table 2 Experimental design

Run TF% BG% Wheat Flour%
1 0 0 100
2 0 10 90
3 30 0 70
4 30 0 70
5 0 10 90
6 0 0 100
7 30 10 60
8 30 10 60
9 15 5 80
10 15 5 80
11 15 5 80

TF: Triticale Flour BG: Betaglucan
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Fig 1 The Effect of Triticale Flour (TF) and B-glucan on chemical analysis of Barbari bread

%10 B-glucan= (red) B
%0 B-glucan= (black) B’
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Table 3 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables
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Factor Moisture Ash Protein Fat Fiber Carbohydrate Calorie Antioxidant
Model 880.86"" 196.77°" 621.77" 2491.407  1419.19" 7237.12" 2511.647  1284.15"
Intercept 23.32 1.54 7.30 58.7 1.9 59.73 320.905 55.82
A 0.149" 0.023" 0.017" 0.0017" -0.017" -0.220" -0.614™ 0.250"
B 0.101" 0.038" -0.008" 0.093" 0.250" -0.496" -1.636™ -0.413"
A*B -0.0016"  -0.0017" -0.0003”  -0.00042"  -0.0027"" 0.013™ 0.053" 0.0016"
R? 0.99 0.98 0.99 0.99 0.99 0.98 0.98 0.97
Adj-R? 0.99 0.98 0.99 0.99 0.99 0.98 0.98 0.97
CV% 0.90 2.69 0.58 2.51 1.78 0.71 1.09 1.09
*:p<0.05,**:p<0.01, ns(non-significant):p>0.05, A:Triticale Flour, B: B-glucan
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Fig 4The Effect of Triticale Flour (TF) and -
glucan on specificvolumeof Barbari bread
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Table 4 Analysis of variance and coefficients of regression fitting models showing the relationships
among responses and independent variables

Factor aw Specific volume  Firmness Energy Overall acceptance
Model 91.82" 1524.50" 0.61™ 0.69™ 1.47"
Intercept 0.895 4.04 0 0 0
A 0.00037" -0.0108" 0 0 0
B 0.00055" -0.088" 0 0 0
AxB  0.00001" 0.002" 0 0 0
R? 0.97 0.99 0.23 0.25 0.69
Adj-R? 0.96 0.99 -0.14 -0.11 0.54
CV% 0.19 1.85 1.2 2.3 1.4

*:p<0.05,**:p<0.01, ns(non-significant):p>0.05, A:Triticale Flour, B: B-glucan

b s Sy slael O OseVe b s ISa s s
Sy kel op i 4G5k L 2BL Rl 06 gl gas
Sl Ol it b glaiged 53 S Bady 5 b
Gy Sl (0 K05 B edaline DS 5 JIKs 5
35 addlae 55 sla,sSU G o baa el S

(p>0.05)

Yov

> b=y

il S Ul 4 ol el g all sl S
Slogax 5 OBLL ab (| cdS S
A el o s Ll by 1 i
Ce Ok ISa s T Kl (Lol
Gy s eab s e () ol slasl 55 » solsbas

5 OIS sl (a5l bdails 0L glad ges JS


http://dx.doi.org/10.52547/fsct.18.113.351
https://fsct.modares.ac.ir/article-7-41774-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-10 ]

[ DOI: 10.52547/fsct.18.113.351 ]

el S 088k 5 s 5 )T

0.00 7.50 15.00 22.50 30.00

A:TF

B: BG

Overall acceptance

10.00

5.00

0.00 7.50 15.00 22.50 30.00

Fig 5 Counter plots of sensory evaluation in Triticale Flour (TF) and -glucansubstitutedbread.

@u saxg L W.(p>0.05)mj<3 O3 axdllas
S CT g B I I R T | P L A 1551
sk s ke ol slael (g OB slad sl s 0SS
513 Lz ol gl IS b 4 il Sl IS 5
SRS OVA DRI (S S A P (R Pt
Lo g plo @ Cod S o iy Slel 5 gladss
o5 opllan kS s 8 06 g sl s s

Bres

c\.’..o -0

[1] Anton, A., Lukow, O., Fulcher, Rand
Arntfield, S. 2009. Shelf Stability
andSensory Properties of Flour Trotillas
Fortified withPinto Bean Flour: Effects of
HydrocolloidAddition. Food Science and
Technology, 42.pp: 23-29.

[2] Guarda, A., Rosell, C.M., Benedito, C and
Galotto, M.J. 2004. Different hydrocolloids
as bread improvers and anti-staling agents.
Food Hydrocolloids, 18: pp. 241-247.

[3] BelghithFendri, L., Chaari, F., Maaloul,
M., Kallel, F., Abdelkafi, L., Chaabouni, S
and Ghribi-Aydi, D. 2016. Wheat bread
enrichment by pea and broad bean pods
fibers: Effect on dough rheology and bread
quality. Food Science and Technology, 73:
pp. 584-591.

[4] Selani, M.M., Brazaca, S.G.C., Dias,
C.T.S., Ratnayake, W.S., Flores, R.A., and
Bianchini, A. 2014. Characterisation and
potential application of pineapplepomace in

YoA

S S 4o 4
LSSk 5 VU ladss ol rals s & IS 5 50
Sl s pls i s Ll 5l 0 28 e
P Ol sl o (ME sl glapdis A5 518
Gt Jpaime ChS LS o IS 5 2T S
OL ol s s sl SIS Sl skt iy S 50
T Olagan oSl 1 Ghasiy omlhs e S eslin
Bl bt S5 e S5 s 2 O 5 IS 5
S ol @B s S e p kS I L G b
Lagoly oS o i ladide 814 5l L2 (g Sl 56T
Adj-5 R? Jlie 5 035 15 ns P<O.05 0yl o 53
Olyme I 5 551 sl aslssl basls VLR
Ol 5 il i3l Olglads pod 2SIt 5 by ol e
b b el als bl I8 s Shdan S (o
Sl L 0L lads gas s (8lgies 5 SlAnST 3]
OLS 81 (VU sl 3 5 (il IS 5 2T Sl
ORI L 0L ladised i Slymee imen 3L LS
1P S g O 5 ISz 5 sl Sl
Slatiped 53 i 5 RIBI L OL o pasis g 3L
YL sl ol s w5md 53 5 SRalS OIS 81 6L
Pyt e IS Sl s J5 S8l Bl 0SSt
S Al gad L s lie 3 el 8 sl gas
S5 (e GRa g Al g (L*,a*,b*) Ky sl zelybs g


http://dx.doi.org/10.52547/fsct.18.113.351
https://fsct.modares.ac.ir/article-7-41774-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-10 ]

[ DOI: 10.52547/fsct.18.113.351 ]

Veoo J_Jc\/\ 0,9 ARAE e)LA.fu

Olpl gle mlo 5 el dons

11.

[15] Nascimento, W. M. 2003. Muskmelon
seed germination and seedling development
in response to seed priming. Scientia
Agricola, 60(1): pp.71-75 .

[16] Erekul, O and Koéhn, W. 2006. Effect of
weather and soil conditions on yield
components and breadmaking quality of
winter wheat (Triticum aestivum L.) and
winter Triticale (Triticosecale Wittm.)
varieties in North - East Germany. Journal
of Agronomy and Crop Science, 192(6):
pp-452-464 .

[17] Zannini, E and FElke, K. 2013. Cereal
Garains for the Food and Beverage
Industries: A Volumein  Woodhead
Publishing Series, Technology and Nutririon,
17: pp. 45-54.

[18] Gabriela, T. P., Alberto, E. L., Pablo, D.
R., Alicia, A., Oscar, J. R and Mara, C. A.
2003. Use of triticale flours in cracker-
making. European Food Research and
Technology, 217(2): pp.134-137.

[19] Seguchi, M., Ishihara, C., Yoshino, Y.,
Nakatsuka, K and Yoshihira, T. 2006.
Breadmaking Properties of Triticale Flour
with Wheat Flour and Relationship to
Amylase Activity. Journal of Food Science,
64(4): pp. 582-586.

[20] Andrzej, M., Wyrwisz, J., Brzeska,
M.,Moczkowska, M., Karp, S and
Wierzbicka, A. 2018. Effect of different
beta-glucan preparation pretreatments on
fortified bread quality. Food Science and
Technology, 38(4).

[21] Tessarir P and Lante, A. 2017. A
Multifunctional Bread Rich in Beta Glucans
and Low in Starch Improves Metabolic
Control in Type 2 Diabetes: A Controlled
Trial. Nutrients, 9(3): pp. 297.

[22] Skendi, A., Biliaderis, C., Papageorgiou,
M & lIzydorczyk, M. 2010. Effects of two
barley B-glucan isolates on wheat flour
dough and bread properties. Food chemistry,
119(3): pp. 1159-1167 .

[23] Alberto, E. L., Rubiolo,A and ANON,
M.C. 2000. Use of Triticale Flours in
Cookies. Cereal Chemistry, 73(6): pp. 779-
784.

[24] Bacha,U., Nasir, M., Igbal,S and
AhmadA. A. 2017.Influence of Yeast -
Glucan on Cookies Sensory Characteristics
and Bioactivities, Journal of Chemistry,
2018.

[25] Blanco Canalis, M., Leon, A and Ribotta,
P. 2017. Effect of inulin on dough and
biscuit quality produced from different

o4

an extruded product for fibre enhancement.
Food Chemistry, 163: pp.23-30.

[5] Almeida, E., Chang, Y and Steel, C. 2013.
Dietary fibre sources in bread influence on
technological quality. Food Science and
Technology, 50(2): pp. 545-553.

[6] Gull, A., Prasad, K and Kumar, P. 2015.
Effect of millet flours and carrot pomace on
cooking qualities, colour and texture of
developed pasta. Food Science and
Technology, 63: pp.470—474.

[7] Jeddou, KB.Bouaziz, F., Zouari-Ellouzi,
S., Chaari, F., Ellouz- Chaabouni, S and
Ellouz-Ghorbel, R. 2017. Improvement of
texture andsensory properties of cakes by
addition of potato peel powder with high
level of dietary fiber and protein. Food
Chemistry, 15: pp.668-77.

[8] Talebi, A., Mohtarami, F and Pirsa, S.
2019. The Effect of Carrot Pomace Powder
onPhysicochemical, Textural and Sensory
Properties ofGluten Free Bread.Journal of
FoodScience and Technology, 86(16): pp.
373-385.

[9] Ajila, C., Leelavathi, K and PrasadaRao,
U. 2008. Improvement of dietary fiber
content and antioxidant properties in soft
dough biscuits with the incorporation of
mango peel powder. Journal of Cereal
Science, 48: pp. 319 -326.

[10] Mazjoobi, M.,Mansouri, H.,Mesbahi,
GH., Farahnaky, A and Golmakani, M.T.
2016.Effects of Sucrose Substtution with
Date Syrup and Date Liquid Sugar on the
Physicochemical Properties of Dough
and Biscuits. Journal of Agricultural Science
and Technology, 18(3): pp. 643-656.

[11] Fahloul, D., Abdedaim, M., Trystram, G.
2010. Heat, Mass Transfer and Physical
Properties of Biscuits Enriched with Date
Powder. Journal of Applied Science and
Research, 6: pp.1680-1686.

[12] Haghayegh, GH and Zaveh Zad, N. 2017.
Application of Melon Seed Flour and
Lecithin Emulsifier as a Fat Replacer in Low
Fat Biscuit Production. Journal of Food
Engineering, 70(14): pp. 66-55.

[13] Lebesi, D.M and Tzia, C. 2011. Effect of
the addition of different dietary fiber and
edible cereal bran sources on the baking and
sensory characteristics of cupcakes. Food
Bioprocess Technology, 4: pp. 710-722.

[14] Mohtarami, F. 2018. Effect of Carrot
Pomace Powder and Dushab(Traditional
Grape Juice Concentrate) on the Physical
and Sensory Properties of Cakes: A
Combined Mixtures Design Approach.
Current Nutrition and Food Science, 14: 1-


http://dx.doi.org/10.52547/fsct.18.113.351
https://fsct.modares.ac.ir/article-7-41774-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-10 ]

[ DOI: 10.52547/fsct.18.113.351 ]

nsls Shs 088 5 IS 5 55T

[36] Bhatty, R. 1986. Physiochemical and
functional (breadmaking) properties of hull-
less barley fractions. Cereal Chemistry,
63(1): pp.31-36.

[37] Rasti, K., Anjum, F.M and Zahoor, T.
2011. Extracrion and characterization of (-
glucan from oat for industrial
utilization.International Journal of Biological
Macromolecules, 2560: pp. 1-6.

[38] Noor Aziah, A., Lee Min, W and Bhat, R.
2011. Nutritional and sensory quality
evaluation of sponge cake prepared by
incorporation of high dietary fiber containing
mango (Mangifera indica var. Chokanan)
pulp and peel flours. International journal of
food sciences and nutrition, 62(6): pp. 559-
567.

[39] Arendt, k. 2013. Influence of
hydroxypropylmethylcellulose (HPMO),
xanthan gum and their combination on loaf
specific volume, crumb hardness and crumb
grain characteristics of gluten-free breads
based on rice, maize, teff and buckwheat".
Food Hydrocolloids 32(1): pp. 195-203.

[40] Fras, A; Golebiewska, K; Golebiewski,
D; Mankowski, D.R; Boros, D; &Szecowka,
P; (2016)."Variability in the chemical
composition of triticale grain, flour and
bread". Journal of Cereal Science, 71: pp.
66-72.

[41] Singh, J.P., Kaur, A., Shevkani, K and
Singh, N. 2015. Influence of jambolan
(Syzygiumcumini) and xanthan gum
incorporation on the physicochemical,
antioxidant and sensory properties of
glutenfree eggless rice muffins. International
Journal of Food Science and Technology, 50:
pp-1190-1197.

[42] Lu, T-M., Lee, C-C., Mau, J-L and gch,
S-D. 2010. Quality and antioxidant property
of green tea sponge cake. Food Chemistry,
119(3): pp.1090-1095.

[43] Apolina, D., Stewar,t L., Smith, K.,
Thomas, W., Fulcher, R.G and Slavin. J.
2007. Concentrated oat betaglucan, a
fermentable fiber, lowers serum cholesterol
in  hypercholesterolemic adults in a
randomized controlled trial.  Nutrition
Journal, 6: pp: 6-10.

[44] Iranshahi, M., Ardebili, M and Ardakani,
A. 2014.Effect of inulin and betaglucan on
the physicochemical rheological and sensory
properties barbari bread. 4(6): pp.90-99.

ay

flours. International Journal of Food Studies,

6: pp. 13-23.
[26] Oliete, B., Pérez, G., Gomez, M.,
Ribotta, P., Moiraghi, M and Ledn, A.

2010. Use of wheat, triticale and rye flours in
layer cake production. Food Science and
Technology, 45(4): pp. 697-706.

[27] Lorenz, K., Dllsaver, W and Lough, J.
2006. Evaluation of triticale for the
manufacture of noodles. Journal of Food
Science, 37(5):pp.764 — 767.

[28] Nakovl, G., Stamatovska, V., Juki¢, M.,
Necinova, L., Ivanoval, N., Susak, A and
Komleni¢, D. 2019. Beta glucans in biscuits
enriched with barley flour made with
different sweeteners. Journal of Hygienic
Engineering and Design, pp.87-92.

[29] Vatandoust, S., Azizi, M. H,,
Hojjatoleslami, M., Molavi, H and Raesi, Z.
2014.The effect of adding Eleaagnus
angustifolia powder to quality characteristics
of burger's bread. Journal of Food Science
and Technology, 12(49): pp.71-83.

[30] AACC. 2000. Approved methods of the
American Association of Cereal
Chemists. 10" edition.

[31] Karp, S., Wyrwisz, J., Kurek, M.Aand
Wierzbicka, A. 2017. Combined use of
cocoa dietary fibre and steviol glycosides in
low calorie muffins production. International
journal of food science and technology,
52(4): pp.944-953.

[32] Sancho, S.d., Silva, A.R., Dantas, A.N.,
Magalhaes, T.A., Lopes, G.S., Rodrigues, S.,
Costa, J.M., Fernandes, F.A and Silva, M.G.
2015. Characterization of the industrial
residues of seven fruits and prospection of
their  potential application as food
supplements. Journal of Chemistry, 2015:
pp.1-8.

[33] Lin, S.D and Hwang, C.F. 2003. Physical
and sensory characteristics of chiffon cake
prepared with erythritol as replacement for
sucrose. Journal of Food Science, 68(6):
pp.2107-2110.

[34] Lu, T.M., Lee, C.C., Mau, J.L., and Lin,
S.D. 2010. Quality and antioxidant property
of green tea sponge cake. Food Chemistry,
119(3): pp.1090-1095.

[35] Lazaridou, A., Biliaderis, C.G., and
Izydorczyk, M.S. 2007. Cereal b-glucans:
Structures,  physical  properties, and
physiological functions. Functional food
carbohydrates, pp. 1-72.


http://dx.doi.org/10.52547/fsct.18.113.351
https://fsct.modares.ac.ir/article-7-41774-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-10 ]

[ DOI: 10.52547/fsct.18.113.351 ]

JEST No. 113, Vol. 18, July 2021 ABSTRACT

Iranian Journal of Food Science and Technology \";')"W
Homepage: www.fsct.modares.ir .%‘%.,
\:;1‘;':;“ jﬁy

Scientific Research

The Effect of Triticale Flour and Betaglucan on Physicochemical,
Textural and Sensory Properties of Barbari Bread

Mohtarami, F. 1*, Talebi, A. 2, Banaeikia, P. 3

1. Assistant Professor, Food Science and Technology Department, Agriculture Faculty, Urmia University,

Urmia, Iran

2. Ph.D student in Food Science and Technology, Agriculture Faculty, Urmia University, Urmia, Iran
3. MS in Food Science and Technology, Agriculture Faculty, Afagh Higher Education Institute, Urmia, Iran

ARTICIE INFO

ABSTRACT

Article History:

Received 2020/ 04/ 02
Accepted 2021/01/ 16

Keywords:

Barbaribread,
Antioxidant capacity,
Calorie,

Fiber.

10.52547/fsct.18.04.28

*Corresponding Author E-Mail:
f.mohtarami@urmia.ac.ir

The purpose of this study was investigating the effect of wheat flour replacement
withtriticale flour (0-30%) and B-glucan fiber (0-10%) on physicochemical, texture and
sensory properties of Barbari bread with using of two-level factorial design containing
central points based on D-optimal. The results showed that withsubstitution of these two
factors, the water activity, moisture and ash content in bread samples significantly
increased and the fat, carbohydrate and calorie of the samples decreased.Antioxidant
capacity and protein of samples increased with replacement of triticale flour. However,
high levels of B-glucan decreased the protein and antioxidant capacity of the samples.Also
the fiber content of samples decreased and increased with addition of triticale flour and f3-
glucan, respectively. The effect ofreplacement of triticale flour on the specific volume of
bread was dependent on the amount of B-glucan;so that thespecific volume of bread
withreplacement of triticale in the samples without B-glucan significantly decreased but
itincreased in the samples containing high levels of B-glucan.Loss weight, crust and
crumb color, firmness and penetration energy of bread were not significantly affected by
the substituted factors.According to the sensory evaluation, the replacement of triticale
flour and B-glucan increased the flavor score and overall acceptance of barbari bread
samples.According to the results, bread samples enriched with 30% triticale flour and
10% B-glucan have desirable physicochemical, texture and sensory properties and are
recommended as optimum samples for production.
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