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Table 1. Quality characteristics of wheat flour used for toast bread production

S5s (Property) e (Value) zs95 | a1y (Units)
Caeby (Moisture Content) 14.2 Lo, (db) / percent (db)
JS i, (Total Protein) 11 Lo, [ percent
b e 358 (Wet Gluten) 26 Lo, [ percent

JS s (Total Ash) 0.50-0.70 Lo, [ percent
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Figure 1. Diagram of the experimental procedure
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Table 2. Independent and dependent variables of the study

o yuiio Tobw Wy yoile
(Independent Variable) (Level) (Dependent Variables)
2l ) S YE 5 ¥V YA N FY DA AS AV A
Sad 500 Ve e PCAKS
(Salt level) (10 levels) 7,10, 13, 16, 19, 22, 25, 28, 31 and 34 and 34 g
per kilogram of dough L s S )
Jlossa o 555 g olSutalagl > gm0 0 ¥ VD sl “; ‘ s
Co 413 Y
SIS slod Y (2 ¥ d )u)*"?u-‘.?
2 gl (09 A?fb ) (Hardness, cohesiveness,
(Storage temperature) levels) Temperature of 15-20 °C in the laboratory 8 gpringiness . chewiness, and
well as the refrigerator (4 °C) moistu’re content) '
e e Y o oW o,\.;'sfl;dl- 59y o odld Cud g joy V de 4 “f)bﬁwb
(Storage time) (7 days) Data collection was conducted over a period of 7

dayswhile the data were recorded daily.

3 Cohesiveness
4 Springiness

! Hardness
2 Chewiness
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Table 3. Analysis of variance (ANOVA) results for the effect of salt level, storage temperature, and storage time on the
textural properties of toast bread

Haw/Hardness S gm/Cohesiveness
Mean
Jisuun o iza Independent  Df 4252 iﬁ:f‘:i Foppnp Meansauare o brar
Variables &5 =9 Value Ola yo (Sl
©lapo
S ol s/ Salt level 9 7.61 6.62 0.0001 0.017 42.03 0.0001
$)l45 sles/Storage 1 2164 1881 00001 021  519.89  0.0001
temperature
&l ol y/Storage time 6 298.94  259.76 0.0001  0.061 146.32  0.0001
Lo x SoifSalt x Temperature 54 0.73 0.64 0.97 0.0003 0.94 0.602
obey x SwilSalt x Time 9 5.82 5.06 0.0001  0.0038 9.17  0.0001
obey x Lo/Temperature x Time 6 0.63 055 0.77 0.0002 0.64 0.7008
SLwis/springiness O 9> cadsl/Chewiness
s ol el Salt level 9 212411 4467 0.0001  51.34 4324  0.0001
Sl sleo/Storage 1 1867.64 35350 0.000L  39.043 29590  0.0001
temperature
&l oloy/Storage time 6 6443.47 20327 0.0001  494.89 625.13  0.0001
Lo x SwifSalt x Temperature 54 139.02 049 0.99 20.94 2.94 0.0001
obey x SwilSalt x Time 9 75752 1593 0.0001  10.55 8.89  0.0001
obey x Lo/Temperature x Time 6 23.30 0.74 0.62 0.335 0.42 0.86
Cugby ol o/ Moisture
content
S ol jo/Salt level 9 157.66  73.32 0.0001
Sl sleo/Storage 1 751 3020 0.0001
temperature
&)l Lo y/Storage time 6 2697.88 18%1'8 0.0001
Lo x Swi/Salt x Temperature 54 12.20 0.95 0.58
oloj x Kei/Salt x Time 9 246.63  114.69 0.0001
oley x La/Temperature x Time 6 0.357 0.25 0.9594
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Table 4 — Standard deviation of textural properties and moisture content of samples at different storage temperatures
over time and at various salt levels

=, 1SS glod I =. P . 1as . .
SRS ole d’smra‘é (S SN St OMgn Culils Cugby ol
Storage Time Temperag[ures Hardness Cohesiveness  springiness Chewiness Moisture content
) 1 0587 0.022 1419 0578 0.956
Jsl j5/Day 1 2 0.573 0.031 3.393 0.583 0.899
. /Day 2 1 0.627 0.018 1.910 0.566 1.086
P9 s 2 0.524 0.029 3.601 0.470 1.007
JDay 3 1 0.754 0.022 2.820 0.570 0.984
Py 35 2 0.834 0.035 4705 0.409 0.941
) 1 0.783 0.026 2.299 0.784 1.240
plee j9/Day 4 2 0.790 0.033 3.279 0.785 1.052
. ./Day s 1 0.906 0.022 2.651 0.439 1.226
% 9 2 3175 21.701 20.968 7.111 1.043
5 15/Day 6 1 0.941 0.020 1.959 0.453 1.287
e Sy 2 0.746 0.032 3.251 0.486 1.073
2 o/Day 7 1 2.270 0.033 3.788 0.485 1.425
2 59 2 2638 0.045 5.849 0.581 1159
Different salt
levels
7 g5y 1 2.819 0.031 4326 1.331 3.186
. 2 2.289 0.030 4.009 1.234 2.387
10grins . 1 2613 0.040 4.857 1.083 2.483
2 2 1.950 0.034 4392 0.919 2.476
5 1 2767 0.043 4.985 1.226 2815
139/p5 17 2 2131 0.038 4573 1.226 2611
16957 1 2.410 0.030 4016 1.258 2332
i 2 2512 0.032 4309 1.282 2570
19 g/ns 14 1 2158 0.034 4.326 0.972 2570
P 2 2129 0.039 4.909 0.913 2.489
. 1 2.008 0.037 4.479 1.226 2570
22.9lp5 ¥ 2 2.418 0.044 5.137 1.288 2737
5 1 2.199 0.030 4.016 1.258 2.489
259/ ¥0 2 2592 0.033 4.446 1323 2.652
. 1 2392 0.030 4104 1.221 2.737
28 9/p,5 YA 2 2197 0.041 5.065 0.942 2.694
3Ly 1 2.028 0.038 4675 0.869 2.737
2 2 2.495 0.045 5.301 1.329 2715
. 1 2.303 0.042 4.893 1.226 2.737
34g/ps Y 2 2480 0.032 4343 1337 2715

Temperature of 4°C - ogeudo 4> 50 F (los =¥ Temperature of 156-20°C - _ogaewdw a>,0 Y+ 510 oo =)
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Figure 2. Distribution of texture indices (a, b, c) and comparison of the means (d, e, f) for bread hardness over storage
time, salt level, and temperature
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Abstract

Bread is one of the most important staple foods worldwide, and its quality plays a crucial role in consumer
acceptance. This study evaluated the effects of salt concentration (7—34 g per kilogram of dough), storage
temperature (4°C and 15-20°C), and storage duration (7 days) on the textural properties of toast bread.
Firmness, cohesiveness, springiness, chewiness, and moisture content were analyzed through texture profile
analysis and statistical methods. Results of statistical analysis showed that with increasing storage time, bread
firmness increased from 6-8 N to 12-14 N, while cohesiveness and springiness decreased from 0.72 to 0.64
and from 80% to 70%, respectively. Moisture content declined from 34.05% to 27.03%, and chewiness
increased by approximately 50%. Regarding the effect of salt, the highest cohesiveness (0.71) was observed
at 28-31 g, while the lowest (0.65) occurred at 7 g. Springiness reached its maximum at 25 g and its minimum
at 13 g. In terms of temperature conditions, refrigerated storage (4°C) increased firmness and cohesiveness
while better preserving moisture, however, samples stored at room temperature showed higher springiness
values. Using 16-22 g of salt per kilogram of dough provides optimal texture and slows staling. Lower levels
reduce cohesiveness, whereas amounts above 28 g increase firmness and chewiness. Storage at 4°C is better
for long-term moisture retention, while room temperature is recommended for short-term use. Therefore, it
is suggested that industrial toast bread producers optimize product quality throughout the supply chain by
adjusting salt levels within a moderate range and selecting storage conditions based on distribution and
consumption times.
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