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ABSTRACT

The effect of using different replacements of com starch (15, 20, 25 and 30%),
spices (salt, chili, ketchup and cumin) and dipping solutions (water, 2% citric acid, 2%
sodium hydroxide, 2% sodium carbonate and 2% Egg white) on the quality
characteristics during the processing of one of the bakery products named pretzel was
studied. Resuits showed that adding of 75%wheat flour + 25% com starch in pretzel
formula improved sensory characteristics of the produced pretzel where it decreased
dough stability and increased dough weakening. Regarding adding of spices to pretzel
produced from 75%wheat flour + 256% com starch, chili gave the highest acceptability.
Pretzel made from 75% wheat flour + 25% com starch dipped in 2% sodium hydroxide
solution gave product with superior sensory characteristics as compared with other
dipping solutions at the same concentration.

INTRODUCTION

Pretzel is a new bakery product manufactured in Egypt, but
represents a major, growing portion of snack sales worldwide. The sales in
the United States alone were exceeding 1.2billion in 2001(Seetharaman et
al., 2002). Despite the popularity of pretzels as a snack, very little research
has been conducted on this product compared with research done on other
baked products including cookies, crackers or other snack foods. Research
on pretzels is particularly lacking with respect to the properties of raw
materials or processing parameters that influence final product qualities from
the perspective of consumers. Practically, no research has been done in
these areas since hard pretzels were introduced into the American market in
1861. Several patents have been granted for new methods in hard pretzel
manufacturing including processing methods (Juranovic and Tuzzio 2001,
Rooney and Rooney, 2001). .Pretzel could be produced by simple process
and the ingre!dients include flour, oil, sugar or salt and yeast. During pretzel
processing, the dough is shaped by an extruder at relatively low pressure,
treated with hot-alkali solution then salted and baked. Baking process is
carried out in two stages as i.e. a quick- rapid initial bake at high temperature,
followed by a slow drying process at a lower temperature (Groff, 2001).

Seetharaman et al. (2004) studied the role of water in pretzel dough
development and the consequent impact on pretzel integrity. They made
different samples with different water levels. They found that dough with low
water content produced brittle pretzel due to the lack of gluten development
in the dough and inadequate starch gelatinization during baking, while at high
water content, it was unacceptable due to extensive gelatinization and retro-
gradation of starch. Pretzel quality therefore appeared to be a function of
appropriate giuten development and starch gelatinization in the product.
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Sleem (2000) mentioned that adding of corn meal (starch) to wheat
flour dough of pretzel caused an increase in water absorption and dough
stability and a decrease in dough weakiing because of the reduction in
protein and gluten in the blends. Also, Yao et al. (2005) stated that flour
protein content, the amount of water added to make dough and dough mixing
time were important variables influencing dough behavior. Caustic
concentration affected brightness of half-baked pretzels but did not influence
the color of the final product. Baking time was the most important factor for
both half-baked product and final product qualities. The hardness of fully
baked pretzels was influenced by baking time, temperature in baking oven
zone one, drying time and drying temperature. The color of final products was
significantly influenced by baking time, while both baking time and drying
temperature affected the moisture content of the final product.

. Therefore the present work was carried out to study the effect of
adding different ingredients i.e. levels of corn starch , spices e.g., chili ,
ketchup and cumin and dipping solutions e.g., water , citric acid , sodium
bicarbonate and egg white during pretzel processing. In addition the effect of
the additives on the rheological properties and quality characteristics of the
final product.

MATERIALS AND METHODS
Materials:

Wheat flour (72% extraction rate) obtained from Egyptian Milling
Company, El-Malik Fisals ,Giza, Egypt, com starch and spices (chili, ketchup
and cumin) and egg white obtained from local market were used.

- Methods:

- 1) Pretzel production:
Pretzel was produced according to Seetharaman et al. (2004) as follows:
wheat flour (100g), fat (20g), sugar (one g) yeast (one g) and sait (one g)
were mixed for one min. The water (42.5% flour basis) was added and
remixed for 4 min to form dough. The dough was rested for 20 min then
shaped. The shaped pretzel was baked at 180°C for 10 min then passed
~ through a dipping solution 1% sodium hydroxide at 95°C for 10-15sec.The
produced pretzel was then baked at low temperature i.e. 93°C for 30 min.

2) Wheat flour in the blend was partially replaced with comn starch at different
levels i.e. 15, 20, 25 and 30%. Chili, cumin and ketchup separately were
added in stead of 1% salt to pretzel formula containing 25% corn starch
which was considered as the best level. Also, various dipping solutions i.e.
water; citric acid (2%), sodium bicarbonate (2%) and white egg instead of
1% sodium hydroxide solution were tested.

3) Farinograph parameter:

Pretzel flour dough as well as blends containing 10, 15, 20, 25 and 30%
corn starch was tested for water absorption, arrival time, dough stability
and dough weakening according to AACC (2000).
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4)Sensory evaluation;
Different treatments of produced pretzel were organocleptically evaluated for
general appearance, color, texture, crust formation and flavor by using 12
panelists according to the method of Matz (1984). ’

5)Statistical analysis:
Sensory evaluation results for different pretzels were stat:stlcally analyzed
according to the method described by Sendecore and Cohran {1980).. ’

RESULTS AND DISCUSSIONS

Data in Table (1) show the effett of adding of comn starch at different
levels i.e. 15, 20, 25 and 30% on sensory characteristics of pretzel. In all
characters of the pretzel, the highest increase was observed by adding com
starch at 25% followed by 20% while, the lowest increase was observed by
adding 30 and 15% cormn starch respectively. This increase was significant in
each of appearance, texture and flavor. And insignificant order in color and
crust formation of the produced pretzel. All treatments of corn starch is
superior as compared with the produced pretzel without the addition of com
starch (control), except crust formation which was not affected by starch
treatments. Also, there was a gradual increase in all pretzel characteristics by
increasing corn starch treatments until 25%, and then it decreased equally
which obtained in pretzel containing 30% com starch.

Table (1): Sensory Characteristics of pretzel as affected by adding of
corn starch.

Characteristl Crust - Overall
Appearance| Color Texture"o on! F(l;vot;r ptability

lends (20) (20)] (20) (20) (100)
00% wheat flou 14 15.32) 12.68 | 20.00 |14.68 76.68
control) '
5%wheat flour + 15% 16.68 16.00| 16.00 | 20.00 |[17.32 86
orn starch '
80% wheat flour+20% 19.32 .18 | 19.32 { 20.00 {20.00 96.64
icorn starch
75%wheat flour + 25%  20.00 20.00] 20.00 20.00 |20.00 100.00

orn starch
70% wheat flour +30% 16.68 17.32| 18.68 20.00 (15.32 88
corn starch
L.S.D at 5% 0.58 NS | 0.46 NS 0.78

From Table (1) it could be stated that adding corn starch with 25% in
pretzel formula improved the produced pretzel as compared with which made
from wheat flour only. There were significant differences in general
appearance, texture, flavor and textured total scores, but in insignificant
differences in both of the crust formation and color of the obtained pretzel.
From the previous data adding starch to pretzel formula gave product with
high quality.

Seetharaman et al. (2004) reported that both high and low- protein
flours were unacceptable for pretzel production, while straight and patent-
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grade flours containing 8-10% protein were most satisfactory for pretzel
making. _

Concemning the rheological characteristics of the studied blends ,
results in Table (2) showed that, farinograph parameters of pretzel dough
produced from wheat flour were affected by adding different percentage of
comn starch (10, 15, 20, 25 and 30%). These characteristics were slightly
lower than control dough produced from 100% wheat flour. Also, adding com
starch to pretzel dough decreased dough stability and increased dough
weakening from 4.5 to 1 min and from 80 to 180 B.U at 30% com starch
percentage.

Table (2): Farinograph parameters of pretzel dough as affected by

different blends.
Blends No Water Arrival ime|  dough L' dough
_ absorption (min) | stability(min) weakening(B.U)

100% wheat flour 61.0 1 4.5 80
90% wheat fiour ;

+ 10% corn starch 60.0 1 3.0 100
85%wheat flour

+ 15% cormn !fhl'ch 59.4 1 25 110
80%wheat flour

| _+20%comn starch 586 1 20 140
[ 75%wheat flour

+ 25% corn starch 58.0 1 1.5 150
70%wheat flour

+30% corn starch 57.2 1 1.0 180

The effect of adding com starch and spices on sensory appearance,
color, texture, crust formation and flavor of pretzel are shown in Table (3). All
charatteristics of pretzel made from wheat flour with 25% com starch were in
high score as compared with pretzel produced from wheat flour only. These
differences were insignificant order. Addition of spices to pretzel formula
represents different effects. In general, 'adding chili gave highest acceptability
to the pretzel which had the highest score in appearance, color and crust
formation and the same score in texture, but its ﬂavor was the lower one as
compared with the spices addition. -

Table (3): Sensory Characteristics of pretzel as affected by adding of

spices.
characteristic| General | Color | Texture | Crust | Flavor | Total
Blends Species Appearance formation
pec {20) 20) | (20) {20) 20) | (100)
Salt {(control) 15.60 14.00 1 14.80 16.80 16.00 | 77.20
100% Wheat Chili 16.40 1780 | 15.60 17.60 14.40 | 81.60
flour Ketchup 15.60 16.80 | 15.60 16.80 15.60 | 80.40
Cumin 15.60 1480 | 15.80 17.60 15.20 | 78.80
75%wheat | Salt (control) 20.00 16.80 | 20.00 20.00 19.20 | 96.00
flour +25% Chili 20.00 19.60 { 20.00 20.00 18.80 | 98.40
com starch

Ketchup 18.00 19.20 | 20.00 19.20 20.00 | 94.40
Cumin 20.00 14.20 | 20.00 20.00 19.20 | 93.40

1..5.D at 5% NS NS NS NS NS NS NS
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Table (4) shows the effect of water, citric acid, sodium hydroxide,
sodium carbonate and egg white on sensory characteristics of pretzel i.e.
general appearance, color, texture, crust formation, flavor and total scores.
All characteristics significantly affected by adding 2% NaOH to the pretzel
formula gave produce in the highest scores in all characteristics followed by
adding egg white and sodium carbonate, respectively. The lowest scores
found in pretzel dipped in water and citric acid respectively. Total scores
followed the same trend. In general appearance there was a significant
differences between adding water or, and citric acid and the other additives
.There was no significant differences between adding sodlum carbonate and
adding egg white in all pretzel characteristics and also in total scores .In
pretzel characteristics i.e. texture, crust formula, color and flaver, there were
significant differences between used water and the other used treatments.

Table (4): Sensory Characteristics of pretzel as affected by adding of

different dipping solutions. _
Dipping General | Texture Crust Color Flavor Total .
Solutions |Appearance formation scores
(20) (20) (20) (20) (20) (100)
Water 11.20 13.60 10.40 10.00 13.20 58.40
2% citric 13.60 15.20 10.80 11.60 116 '62.80
acid )

2% NaOH 18.80 18.80 19.60 19.60 |  18.80 95.60
2%NaCO3 16.00 17.20 17.60 16.00 _ 17.20 84.00 -
Egg white 16.40 18.00 17.60 17.20 18.80 88.00

L.S.D at 5% 0.56 0.50 0.50 0.43 0.48 1.14

* NaOH: Sodium Hydroxide.
* Na;CO3: Sodium Carhonate.

The effect of the interaction between corn starch in pretzel formula and one
of water, citric acid, sodium hydroxide, sodium carbonate and egg are shown
in Table(5). Sensory characteristics of pretzel made from 75% wheat flour +
25% corn starch were in the higher levels with every dipping solution as
compared with those of pretzel made -of wheat flour only. Total scores
followed the same trend. These differences were insignificant order except
totai scores which had significant differences. From the over mentioned
resuits, 25% comn starch in formula improved the produced pretzel, also
addition of sodium hydroxide followed by egg and sodium carbonate gave
product with superior characteristics as compared with other materials.
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Table (5): Sensory Characteristics of pretzel as affected by interactions
between corn starch (75%Wheat flour +25% corn starch) and
different dipping solutions.

Crust Total

dipping | Appearance | Texture Color | Flavor
Blends | coiutions | (20) @) | "ot | e | @) | oo
- Water 12.00 14.40 10.40 1040 | 14.40 | 6160
388 [PHctcacd] 1440 16.00 1120 | 12.00 | 12.80 | 66.40
£33 [2%NaO 16.0 20.00 20.00 1920 | 20.00 | 9520
$35 [2%NaCO[ 1840 | 1840 1840 | 16.80 | 1840 | 90.40
= Egg white 17.60 19.20 17.60 17.60 | 20.00 | 92.00
Water 10.40 12.30 10.40 960 | 12.00 | 5520
3 [Piowicasd| 1280 14.40 1040 | 11.20 | 1040 | 60.00
83 [ 2%NaOH| _17.60 17.60 19.20 20.00 | 17.60 | 92.00
"¢ |[2%NaCO[ 1440 | 16.00 16.80 1520 | 16.00 | 78.40
“Egg white 15.20 16.80 17.60 16.80 | 17.60 | 84.00
LS.Dat5% NS NS NS NS NS 1.60
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