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<«Aim of the study.
+»Method.
+Results and Discussions.




- Objective:

< = In this study, we evaluated effect freezing
storage on the quality traits for the pita bread
( color, Texture , microbiological safety and
consumer acceptance of bread).




Introduction:

“Freezing of bread is today's common practice in
the bread Preservation in Palestine.

< The benefit of freezing process:-

v’ extreme prolongation of bread shelf-life.

v'reduced bread waste.

v'related economical losses.

v'gave consumers fresh bread at any time of
the day.

<Disadvantages.




. Study design
& Materials and equipments:

» A total of 20 loaves of pita bread were purchased
from the Huso bakery in Tulkarm.

» Instruments: chromameter ,texture analyzer,
autoclave, Incubator.
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Study design

Procedures:

++*Bread selected:




< Physical characteristics:

Crust color was measured using a chromameter which was
calibrated using a white reference tile: lightness(L*),
redness(a®), yellowness(b®).
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< Textural properties.

Two slices were taken from each loaf for evaluations. The
textural profile analysis (TPA) equipped with a load cell of 50 kN ,
each bread slice was compressed twice by 30% of the initial
sample height.
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*Springiness= D2/D1
*Gumminess= Hardness *(Area2 /Areal)
*Chewiness= Gumminess*springiness.




**Microbiological properties:

|5 g Bread + 135 ml PW

10A-1

| ml | ml

9ml PW

10A-2
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... *»Sensory characteristics

The sensory evaluation of breads was conducted by
ten assessors of students & employees. A 10-point
hedonic rating scale was used, for 6 properties
including (crust color, crust characteristic, crumb
color, grain &texture ,flavor & test ,chewing ).




Study design

Statistical Analysis:

» The results were statistically evaluated by using
the ANOVA option of the GLM procedure present
In SAS software (Minitab). The main effects of
freeze storage on the quality traits of Pita bread
(sensory, texture, color L*a*b*, and microbiological

;{""" i:-i::"“" .
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s analysis) were evaluated.
E

=

Mgg-,,,hg% « Means were separated using Tukey’s honestly test
i of the GLM procedure (Minitab).
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*Color index:-

* Interval Plot of L* vs time
L ) 95% CI for the Mean
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P-value (0.011< 0.05) ¢

*Hardness:-

Tukey Simultaneous 95% Cls
Differences of Means for Hardness Cycle &

Interval Plot of Hardness Cycle 1 vs Time

95% CI for the Mean
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If an interval does not contain zero, the corresponding means are significantly different.
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*Springiness:-

P-value (0.03< 0.05) ¢
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eGumminess:-

P-value (0.136> 0.05) (s

Interval Plot of Gumminess: vs Time
95% CI for the Mean
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Interval Plot of Chewiness: vs Time

. 95% CI for the Mean
*Chewiness:- a
P-value (0.025 < 0.05) o &
B .

The pooled standard deviation is used to calculate the intervals.
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- S e n S O ry te St: - Interval Plot of Crust color vs Time (month)
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Interval Plot of Crust Characteristics vs Time (month)

95% CI for the Mean
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Interval Plot of crumb color vs Time (month)
95% CI for the Mean
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Interval Plot of Grain&Texture vs Time (month)
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Interval Plot of Flavor & taste vs Time (month)
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“*Chewing: -
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Design of a quality index for the objective evaluation of bread quality: Application
to wheat breads using selected bake off technology for bread making

D. Curic®", D. Novotni®, D. Skevin®, C.M. Rosell®, C. Collar®, A. Le Bail, 1. Colic-Baric
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ARTICLE INFO ABSTRACT

Aricte histor
Received 11 December 2007
Accepted 19 May 2008

Bread quality index was established using the instrumental analysis of bread parameters that influence
the consumen’ accephbiliy. The lasirumental methods that describe bread sppessnce, stucture and
texture have been chosen in order to enable the main

of wheat bread produced by different processes such as fully bakcd frazen bread (FBF), partially baked
frozen (PBF) and bread from unfermented frozen dough (UFD) in comparison to bread baked convention-
ally (CON). The significant influence of bread making technology on bread texture, crust appearance and
specific volume was proven at p = 0.01, The quality index was calculated as a sum of grouped linearly nor-
malized variables multiplied by group factor of significance and relatively to the CON bread. The pre-
sented quality index could be very useful in the bakery

Keywords:
Bread
Quality index
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Influence of the freezing condition on the baking performances
of French frozen dough

< M. Havet *, M. Mankai, A. Le Bail
Dept. Génie des Procédés Alimentaires, ENITIAA, BP 82225, Rue de la Géraudiere, F-44322 Nantes Cedex 3, France
Received 15 October 1999; accepted 22 February 2000

Abstract

Freezing affects the baking performance of frozen bread dough. The volume of the dough during proofing is related to two main
factors. First, yeastis affected by freezing. A slow freezing rate is usually recommended in the literature so as to preserve its activity.
Second, the gluten network is damaged during freezing. This latter phenomenon affects the ability of the dough to retain CO, and
thus minimizes the bread volume. The objective of this study was to evalua e the relative importance of these two phenomena. Sticks
of French bread dough were frozen under selected conditions. A fermentometer was used to measure CO volume during proofing
The gluten network performance was evaluated from the dough volume variation during proofing and from the baked volume. The
results showed that yeast activity was strongly related to the freezing rate and to the location inside the dough. © 2000 Elsevier
Science Ltd. All rights reserved.

Keywords: Freezing: Freezing rate; Bread dough; Bread quality
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Effect of frozen storage time on the bread crumb
and aging of par-baked bread

U et .
. Cristina M. Rosell
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Maria Eugenia Barcenas

Abstract

The effect of frozen storage time of par-baked bread on the bread crumb and staling of bread om.md after lhuwlu nnd full
baking is describod. The moisture content, hardness and enthalpy of the amyk the par-
baked bread and in the full baked bread after 7, 14, 28 and 42 days of frozen storage at ~25 °C. In mxm 5o o of it
storage on the crumb vas analyzed by ery g clectron (Cryo-SEM). content of both
partially and full baked bread decreased with the time of frozen storage. The crumb hardness of the par-baked bread after different
periods of frozen storage was kept constant, while that of their full baked counterpart increased with the time of frozen storage. In
both types of breads of amyloy dation did not vary with the period of frozen storage. The staling. mea
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Effect of Freeze-Thaw Cycles on the Gluten Fibrils and Crumb Grain
Structures of Breads Made from Frozen Doughs

S. Naito,” S. Fukami.” Y. Mizokami.” N. Ishida,' H. Takano.’ M. Koizumi.' and H. Kano'

The effects of freeze damage on the crumb prain and on the underlying
gluten fibrils of baked breads
microscopy (SEM) and magnetic resonance imaging (MRI). Sweet and
white bread doughs were stored al ~20°C and subjected to freeze-thaw
cycles. SEM images of grain pore
water (20°C) clearly showed that gluten fibrils forming the skeletal

ABSTRACT Cereal Chem. 81(1):80-86
framework of pore walls were cut and became coarse and nonuniform
strings and that many knots were generated on gluten fibrils from freeze
damage. An increase in the number of freeze-thaw cycles increased both
the coarseness of the gluten fibrils and the size of the knots, although the
apparent damage was not clearly detccted on the crumb grain with MRI.

were studicd using scanning electron

walls that were washed with distilled

Inferior quality has long prevented frozen dough from being the

primary source material for breadbaking (Varriano-Marston ct al
1980; Lorenz and Kulp 1995; Kenny et al 1999). The damage to
dough associated with freezing and thawing is believed to be
induced by ice crystal formation (Varriano-Marston et al 1980).
The textural changes of dough at low temperatures generate free
water that allows the formation of ice crystals. The increase in the
size of ice crystals, along wit
disrupt the membrane systems of baker’s yeast because yeast
viability declines in frozen dough (Varriano-Marston et al 1980;
Berglund et al 1991: Takano et al 2002a).

The frozen dough method considerably reduced the labor and
cost of breadmaking by separating a long dough-making process
into two processes. Thus, breads can be prepared within ordinary
manufacturing time schedules. N

Freeze damage is promoted by increasing the number of frecze-
thaw cycles. Yeast activity declines (Hsu et al 1979; El-Hady et al
1996), gluten networks deteriorate (Varriano-Marston et al 1980;
Berglund et al 1991), specific loaf volume decreases (Inoue and
Bushuk 1991: El-Hady et al 1996), and the rheological resistance
of dough decreases (Varriano-Marston et al 1980: Inove and
Bushuk 1991).

In the current investigation, we studied the effects of increasing
the number of freeze-thaw cycles to discover the mechanism of
freeze injury to dough made with freeze-tolerant yeast. The crumb
grain structures were visualized using MRI. Damage to the frame-
work of gluten sheets consisting of gluten fibrils was examined
using SEM with a new method of digesting grain walls covered
by gelatinized starch granules, New features of gluten fibrils

sing the framework of gluten sheets were demonstrated.

the duration of frozen storage, may

evertheless, the method has not
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temperature up to 7 days. Samples were removed daily from the freezer, thawed and baked at 250 °C for 6 min. Analyses were
performed 1h after final baking, and were also conducted on fresh French bread daily produced (control). Weight and specific Convert and edit PDFs
volume of frozen part-baked bread presented significant difference (P<0.05) compared with fresh one. Sensory analysis was carried with Acrobat Pro DC

outby a trained panel using the Difference from Control test to evaluate the difference and the degree of difference between frozen

Start Free Trial
part-baked French bread (FPBFB) and fresh bread regarding appearance, taciile by direet touch and mouihjfeel. All scores obtained i
[ = = Combined-dffecs-of-dough-freesing-and-storsge-conditions-on bread-quality foctorspe - Adobe AcrobatReader0C ok
n @& E 5 3 > File Edit View Window Help
Home Tools Combined-effects-... X @ signin

B®EBEQ OO0 sha K OO = - EBET| O 2

e —— | B Bpotpor v

© H Y Create PDF v
1 S el oo = A Joural of Food Engincering 93 (2009) 435501 52 kit POF "
:_‘o_ Fle Edit View Window Help @
- ; - ; —
A ! Home Tools Quality-and-storag... X ® signin o Contents lists available at ScienceDirect SO

®BRQA OO (1| M DO® (v - 5 BEAT O

Journal of Food Engineering Combine Files A

] H IS ExportPDF o journal homepage: www.elsevier.com/locate/jfoodeng Organize Pages v
; 9 Create PDF v N Fill & Sign
@ 4 Combined effects of dough freezing and storage conditions on bread quality factors )
52 EditpoF v <k Send for Signature
5 Jinhee Yi® William L. Kerr >
ELSEVIER Lebensm.- Wiss. u-Technol. 37 (2004) 205-213 — Comment #Department of Biologiaal Sciences. Northem Arizona University, Flagstaff. A2 86011, USA = Send & Track

* Department Food Science and Technology, Universicy of Georgia, 100 Cedar St. Athens, GA 30602, USA
wwwclsevicrcom/locate/Iwt

Combine Files A @ More Tools

ARTICLE INFO ABSTRACT

Quality and storage life of par-baked frozen breads Organize Pages v prry— The combined ffectsof dough reezing rate, storage termperarure and tme o bread qualty were stud-

Received 14 Novenber 2008 ed. Yeasted bread dough was frozen using fou reezing ates, and stored between —10°C and ~35 °C for

LR. Vulicevic®, E-S.M. Abdel-Aal®. G.S. Mittal**, X. Lu® § . Received in revised form 9 February 2009 up to 180 days. Dough stored at —10°C or 20 °C and frazen at 18-39 “C/h resulted in higher specific vol-

’ ’ ’ Fill & sign Accepted 14 February 2009 ume and softer bread, but higher rates of staling, and was related to relatively high yeast activity. NMR

N *Destination Products International. Ltd, Mississauga, Ont., Canada LB 2V2 P #aailable antine 20 Februzry 2009 studies showed that while frozen dough stored at ~30 °Cor ~35 *C produced bread with lower volume, it ~
" Food Rescarch Program, Agriculture and Agri-Food Canada, Guelph, Canada N1G 5€9 L . o — also had reduced staling rates. Crust color was lighter and more uniform for slower frozen dough stored Convert and edit PDFs
< School of Engineering, University of Guelph, Guelph, Canada ON N1G 2W1 =k Send for Signature o at ~10“Cor ~20°C. Longer frazen dough storage produced darker, less uniform colored crust. Increased (thiAcnbtReDE
Received 11 February 2005, arcepted 24 July 2008 e o understanding of the combined effects of processing conditions is essential for producing better quality S

dough and bread. This research demonstrated that specific combinations of freezing rates and storage

Send & Track Bread volume.
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During storage of frozen par-baked breads for a prolonged period of time, bread quality may undergo changes such as increased
firmness, moisture and flavour losses resulting in product deterioration. Four categories of par-baked breads namely—variety,
white, multi-grain and rye were stored at — 18°C for 9 months to evaluate the effects of storage period on product quality, and to
develop prediction models that describe kinetics of deterioration of selected quality parameters. The quality was evaluated based on
sensory, chemical and physical attributes and properties. Storage life was determined based on the changes in bread quality below
certain level. The principal component analysis indicated that approximately 90% of the total variability of 19 quality parameters
can be explained with only two principal components. The zero-order kinetic reaction showed good agreement (R? > 80%) with
quality changes observed by the sensory panel over the storage period. A prediction model, based on the bread quality at zero time
and the quality at the time when the bread was rejected by the sensory panel, was developed. The proposed prediction model would
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Abstract

The effect of part-baking, freezing, frozen storage, thawing. rebaking on the aging behaviour of bread was evaluated. The
amylopectin modification during the process was assessed by differential scanning calorimetry (DSC), while changes in bread
quality were followed by crumb hardness measurements. During frozen storage no retrogradation of amylopectin was detected in
the part-baked dough. When analysing the aging of the rebaked samples, it was observed that the time of frozen storage produced a

increase of the range of the and also great energy was required for amylo-
pectin melting at longer storage period, indicating that structural changes of amylopectin were produced during frozen storage.
Regarding the quality of the fresh bread resulted after rebaking, crumb hardness increase with the time of frozen storage, and also
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Effects of freezing rate and terminal freezing temperature on frozen ®CmM"k
croissant dough quality

Choongjin Ban *', Sangeun Yoon “', Jungwoo Han % Sang Oh Kim ¢, Jung Sook Han |,
Seokwon Lim ¥, Young Jin Choi *> %"
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ARTICLE INFO ABSTRACT
ticle history: Usin frozen ready-o-bake dough is a very cmmon practice i the indusisal croissant producion.
Received 8 March 2016 However, the freezing the preparation fr h can d its quality.

In this study, we investigated the effects of the freezing rate (FR) and terminal freezing temperatures on
the volume and firmness of croissants by analyzing frozen dough for yeast viability, thermal property
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Abstract

popular witha life that is mostly by loss of bread freshness known

as staling Staling includes a decrease of flavor and changes in bread texture such as increased cumb hardness and fracturability, as
well as decreased elasticity and solubility. Al these factors negatively influence consumer acceptance and cause economical losses.
To reduce these problems, technology clled bake-off beame popular in the bakery industry. It involves partial bread baking,
freezing, frozen storage, and re-baking on demand. This technology enables consumers to have freshly baked bakery producs in
reail and househalds thioughout the whole day, with mutiive and sensory quality sinilas 0 the comventional bread. Conse-
quently, baking on demand reduces bread waste making the bakery
faces different shoricomings such as impaired volume and structure, changes in aroma, and crust flaking,

“This chapter will give an overview of the benefits but also the challenges of partially baked bread freezing technology. Finally, the
energy efficiency of the process will be covered as well.
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Effect of prebaking and frozen storage on the
sensory quality and instrumental texture of
bread

erosiaw Fik* and Krzysztof Suréwka

and Food Agricultural University, Podtuna 3, PL-30-239 Krakow, Poland

Abstract: The effect of part-baking, freezing, frozen storage, thawing and rebaking on the quality of
bread has been investigated. Quality evaluation of the stored bread was done using sensory analysis,
instrumental texture profile analysis (TPA) and cutting tests of the crumb and crust. It was found that
frozen bread with 71% fraction of baking time showed high stability of sensory features and rheological
parameters during the entire storage period (11 weeks) and, after thawing and rebaking, had superior
quality in comparison with its frozen and thawed full-baked (100%) counterpart. Second-order
regression showed that the optimal time for the initial prebaking lies within the wide range from 74 to
86% of the time needed for the full-baking of unfrozen bread. It is therefore a good method for
preventing the staling process and obtaining a product of a quality close to that of fresh, not frozen
bread. It has also been shown that a fraction of baking time equal to 43% was too small to ensure
desirable sensory and textural features of bread after its frozen storage and rebaking.

© 2002 Society of Chemical Industry

Keywords: bakery products; staling; part-baked bread; freezing; frozen storage; rebaking; sensory quality; textural
changes
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