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Table 1 Treatments of study

Row Treatment Code
1 Control (baked at 200°C, mixed at 750rpm) FO
2 0.5% guar gum, mixed at 750 rpm, baked at 200°C Fl1
3 0.5% guar gum, mixed at 750 rpm, baked at 220°C F2
4 0.5% guar gum, mixed at 1000 rpm, baked at 200°C F3
5 0.5% guar gum, mixed at 1000 rpm, baked at 220°C F4
6 1 % guar gum, mixed at 750 rpm, baked at 200°C F5
7 1 % guar gum, mixed at 750 rpm, baked at 220°C F6
8 1 % guar gum, mixed at 1000 rpm, baked at 200°C F7
9 1 % guar gum, mixed at 1000 rpm, baked at 220°C F8
10 0.5 % DATEM, mixed at 750 rpm, baked at 200°C F9
11 0.5 % DATEM, mixed at 750 rpm, baked at 220°C F10
12 0.5 % DATEM, mixed at 1000 rpm, baked at 200°C F11
13 0.5 % DATEM, mixed at 1000 rpm, baked at 220°C F12
14 1 % DATEM, mixed at 750 rpm, baked at 200°C F13
15 1 % DATEM, mixed at 750 rpm, baked at 220°C F14
16 1 % DATEM, mixed at 1000 rpm, baked at 200°C F15
17 1 % DATEM, mixed at 1000 rpm, baked at 220°C F16
18 0.5 % guar gum & 0.5 % DATEM, mixed at 750 rpm, baked at 200°C F17
19 0.5 % guar gum & 0.5 % DATEM, mixed at 750 rpm, baked at 220°C F18

20 0.5 % guar gum & 0.5 % DATEM, mixed at 1000 rpm, baked at 200°C F19
21 0.5 % guar gum & 0.5 % DATEM, mixed at 1000 rpm, baked at 220°C F20
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Table 2 The effect of different concentrations of guar gum, DATEM, mixer rotation and baking
temperature on the thermal properties of Toast bread

AH (J/g) Tc (°C) Tp (°C) TO0 (°C) Storage time (day) Treatment
755.888+10° 130.17 122.52 94.12 1 Fo
790.523+12° 135.45 123.28 94.32 4
628.697+12° 130.29 123.18 97.08 1 Fi23a4
645.590+15°¢ 132.49 125.25 97.93 4
570.937£10% 132.99 124.41 98.33 1 Fsg7s

700.093+5° 137.72 125.14 99.13 4
733.12548° 128.52 124.14 94.46 1 Fo 10,1112
755.000+10° 126.24 126.54 95.29 4
700.259+5¢ 126.18 124.95 94.64 1 Fi314.15.16
748.358+10° 126.22 125.84 94.75 4
506.220+7" 127.53 124.51 93.64 1 F17.18.1920
620.324+10° 128.12 125.38 94.31 4

Values are means + SD; Different letters indicate significant difference between means at P<0.05
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Table 3 The effect of different concentrations of guar gum, DATEM, mixer rotation and baking
temperature on the chemical properties of Toast bread

pH Ash (%) Protein (%) Moisture (%) Treatment
5.99+0.03° 0.64+0.02° 10.16+0.087 21.12+£2.21° Fo
5.44+0.03¢ 1.68+0.03° 10.85+0.05° 34.1542.12° F,
5.44+0.03¢ 1.65+0.03° 10.85+0.05° 33.95+2.18% F,
5.42+0.03¢ 1.68+0.03" 10.88+0.05" 35.08+3.24° F;
5.42+0.03¢ 1.68+0.02° 10.88+0.05" 35.00+3.24° F,
5.98+0.05° 1.95+0.03" 11.30+0.14° 34.2542.24* Fs
5.98+0.05° 1.95+0.03" 11.30+0.14° 34.20+2.11° Fs
5.73+0.05° 1.95+0.03* 11.3240.13* 35.61+3.24° F,
5.73+0.05° 1.95+0.03* 11.33+0.13% 35.67+3.24° Fq
5.92+0.04° 1.51+0.02° 10.300.08° 26.59+2.27° Fo
5.92+0.04° 1.50+0.02° 10.300.08° 26.39+2.26° Fuo
5.42+0.03¢ 1.50+0.03° 10.35+0.06° 30.56+2.18" Fyy
5.42+0.03¢ 1.50+0.03° 10.35+0.06° 30.50+2.18" Fi,
5.41+0.03¢ 1.71£0.02° 10.90+0.04° 29.72+2.27% Fis
5.41+0.03¢ 1.71£0.03° 10.90+0.04° 29.65+2.27% Fis
5.41+0.03¢ 1.70+0.03° 10.90+0.04° 31.64+2.28% Fis
5.41+0.03¢ 1.70+0.03° 10.900.04° 31.59+2.28% Fis
5.45+0.03¢ 1.93+0.03* 11.20+0.13° 33.59+2.19% Fi,
5.45+0.03¢ 1.90+0.03* 11.20+0.13° 33.50+2.16% Fig
5.65+0.03° 1.93+0.03° 11.22+0.13° 33.76+2.19% Fio
5.65+0.03° 1.93+0.02° 11.20+0.13° 22.69+2.17¢ Fao

Values are means = SD; In each colume, different letters indicate significant difference between means at
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Table 4 The effect of different concentrations of guar gum, DATEM, mixer rotation and baking

temperature on the physical properties of Toast bread

E3

b a L Specific volume (cm3/g) Treatment
25.92+2.05° 12.98+1.02° 45.50+1.06° 2.75+0.02" F,
25.65+2.04° 12.90+1.01° 50.24+1.03¢ 2.76+0.02" F,
25.60+2.04° 12.95+1.06° 50.19+1.08¢ 3.04+0.028 F,
25.60+2.06° 12.79+1.05 50.92+1.02¢ 3.04+0.02¢ F,
25.55+2.06° 12.72+1.05 50.40+1.04¢ 3.05+0.03¢ F,
25.30+2.05° 12.39+1.05 51.09+1.02¢ 3.51+0.02° F;
25.29+2.05° 12.44+1.04* 51.05+1.01¢ 3.51+0.02° Fs
25.37+2.03 12.53+1.04° 51.00+1.09¢ 3.80+0.03° F,
25.3142.03 12.54+1.03" 51.00+1.06° 3.80+0.03° Fq
24.76+2.04° 11.91+1.03 61.38+1.08° 3.05+0.02¢ Fo
24.69+2.04° 12.00+1.04 61.15+1.10° 3.10+0.03" Fio
24.61+2.03° 11.63+1.04° 61.92+1.04° 3.10+0.03f Fi
24.53+2.03" 11.87+1.03 61.80+1.06° 3.26+0.02° Fi,
23.46+2.05° 11.38+1.04 64.14+1.01° 3.80+0.03" Fis
23.2842.05° 11.46+1.06° 64.05+1.05" 3.80+0.03" Fi
23.60+2.02° 11.47+1.06° 63.12+1.04% 3.95+0.02° Fis
23.47+2.08" 11.60£1.05° 63.01+1.03% 3.96+0.02° Fis
22.92+42.04° 11.24+1.05° 69.90+1.04° 3.28+0.02° Fi;
22.24+2.03° 11.30+1.02° 69.50+1.06 3.29+0.02¢ Fis
22.19+2.02° 11.19£1.05° 70.20+1.03 3.44+0.02¢ Fio
22.02+2.06° 11.12+1.03° 70.24+1.01° 3.44+0.02¢ Fso

Values are means = SD; In each colume, different letters indicate significant difference between means at
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Table 5 Mean comparison of interaction between (treatment X times) on the staling of of Toast bread

Time (h)

72 48 24 Treatment
9.93+0.06 6.90i0.052 4.92i0.03: Fo
9.89+0.05" 6.85+0.05 4.90+0.03 Fio
9.89+0.05" 6.84+0.05¢ 4.90+0.03" Fo
9.89+0.05° 6.80+0.05% 4.56+0.05™ Fia
8.89+0.04° 5.79+0.05* 3.50+0.04" Fi3
8.89+0.04° 5.73+0.05* 3.50+0.04" Fi,
8.89+0.04° 5.73+0.05* 3.49+0.05" Fy
8.87+0.02° 5.73+0.05* 3.47+0.05" Fi6
8.87+0.03° 5.69+0.05* 3.41£0.05" Fis
7.85+0.04° 4.66+0.05™ 3.20+0.03° Fis
6.76+0.04° 3.50+0.04™ 1.30+0.059 Fy;
6.67+0.05 3.41£0.05™ 1.30+0.05¢ Fao
6.59+0.058 3.40+0.05™ 1.29+0.03¢ Fio
6.55+0.04%" 3.32+0.02° 1.25+0.03¢ F,
6.50+£0.04" 3.320.02° 1.25+0.03¢ F,
6.41+0.04' 3.31+0.02° 1.24+0.04% Fs
6.41£0.04' 3.32+0.02° 1.22+0.04% Fs
6.40+0.04' 3.31+0.02° 1.22+0.04% F,
6.40+0.04' 3.300.02° 1.20£0.05% F;
6.40+0.04' 3.20+0.03° 1.18+0.02" F,
6.210.03 3.15+0.03° 1.02+0.02" Fy

Values are means + SD; Different letters indicate significant difference between means at P<0.05
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Table 6 The effect of different concentrations of guar gum, DATEM, mixer rotation and baking

temperature on the organoleptic properties of Toast bread

:(())itl?tl Taste Texture Chewability Porosity Volume of bread S;;:) srt Shape Treatment
3+0.3° 3+0.3° 3+0.2° 3+0.3° 3.5+0.3 4+0.3° 340.03° 3.540.2° F,
4.6+0.2° 540.3" 54+0.3" 4.5+0.2° 4.5+0.2° 5+0.3" 4.5+0.2° 4+0.3% F;
4.6+0.2° 5+0.3° 5+0.3° 4.5+0.2° 4.5+0.2° 5+0.3° 4.5+0.2° 4+0.3% F,
4.6+0.2° 5+0.3° 5+0.3° 4.5+0.2° 4.5+0.2° 5+0.3° 4.5+0.2° 4+0.3% F,
4.6+0.2° 5+0.3° 5+0.3° 4.5+0.2° 4.5+0.2° 5+0.3° 4.5+0.2° 4+0.3% F,
4.6+0.2° 54+0.3" 5+0.3" 4.5+0.2° 4.5+0.2° 5+0.3" 4.5+0.2° 4+0.3% Fs
4.6+0.2° 540.3" 54+0.3" 4.5+0.2° 4.5+0.2° 5+0.3" 4.5+0.2° 4.5+0.2% Fs
4.6+0.2° 54+0.3" 54+0.3" 4.5+0.2° 4.5+0.2° 5+0.3" 4.5+0.2° 4.5+0.2% F;
4.6+0.2° 5+0.3° 5+0.3° 4.5+0.2° 4.5+0.2° 5+0.3° 45+0.2°  4.5+0.2%® Fy
4.6+02°  45+02°  4.5+0.2° 4.5+0.2° 4.5+0.2° 4.5+0.2% 45+02°  4.5£0.2® Fo
4.6+02°  45+02°  4.5+02° 4.5+0.2° 4.5+0.2° 4.5+0.2% 4.5+0.2° 4+0.3% Fio
4.6+02°  45+02°  4.5+02° 4.5+0.2° 4.5+0.2° 4.5+0.2% 4.5+0.2° 4+0.3% Fy
4.6+£02°  45+02°  4.5+02° 4.5+0.2° 4.5+0.0° 4.5+0.2% 4.5+0.2° 4+0.3% Fi,
4.6+02°  45+02°  4.5+0.2° 4.5+0.2° 4.5+0.2° 4.5+0.2% 4.5+0.2° 4+0.3% Fi;
4.6+02°  45+02°  4.5+0.2° 4.5+0.2° 4.5+0.2° 4.5+0.2% 4.5+0.2° 4+0.3% Fi4
4.6+02°  45+02°  4.5+02° 4.5+0.2° 4.5+0.2° 4.5+0.2% 4.5+0.2° 4+0.3% Fis
4.6+£02°  45+02°  4.5+02° 4.5+0.2° 4.5+0.2° 4.5+0.2% 4.5+0.2° 4+0.3% Fis
4.6+0.2° 5+0.3° 4.5+0.2° 5+0.3° 5+0.3° 5+0.3° 5+0.3% 5+0.3° Fi,
4.6+0.2° 5+0.3° 4.5+0.2° 5+0.3 5+0.3° 5+0.3° 5+0.3% 5+0.3° Fig
5+0.3" 540.3" 54+0.3" 5+0.3" 5+0.3" 5+0.3" 5+0.3" 54+0.3" Fio
4.6+0.2° 540.3% 4.5+0.2° 54+0.3% 5+0.3% 5+0.3% 54+0.3% 540.3% Fy

Values are means = SD; Different letters indicate significant difference between means at P<0.05

v
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ABSTRACT

ARTICLE INFO

Improvement of dough preparing methods and use of some additives
seem necessary to delay staling, which is considered one of the
important problems in the baking industry. In this regard, this research
studied the effects of mixer rotation (750 and 1000 rpm), various levels
of guar gum and DATEM (both at 0.5 and 1%), and baking temperature
(200 and 220°C) on physicochemical, thermal and organoleptic
properties of Toast bread samples. A completely randomized design
was used to analyze the data and Duncan’s multiple range test was
conducted for comparison of the means at the 5% significance level (&
= 5%) in SPSS 16. The results suggested that hydrocolloid (guar gum)
and DATEM incorporation increased moisture, protein and ash
contents, specific gravity, peak temperature and brightness index, but
decreased staling of the samples and enthalpy of fusion of the starch. In
addition, most sensory characteristics of bread samples also improved.
The guar gum did not affect the pH, but the samples containing 1%
DATEM had the lowest pH values. It is noteworthy that the sample
treated with 0.5% guar and 0.5% DATEM that was mixed at 1000 rpm
and baked at 200 °C was introduced as the most desirable formulation.
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